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ABSTRACT 
 The Work-Disability Functional Assessment Battery (WD-FAB) is a self-reported 
measure, developed to allow the SSA to collect systematic and comprehensive 
information about claimants’ functioning. It consists of eight scales: Basic Mobility, 
Upper Body Function, Fine Motor Function, Community Mobility, Cognition & 
Communication, Resilience/Sociability, Social Interactions, and Mood & Emotions. 
Three studies were conducted to evaluate the WD-FAB and apply it as an 
outcome measure to examine questions relevant to work disability measurement. 
Examining Activity Domain Structure of the International Classification of 
Functioning, Disability, and Health (ICF) empirically tests the structure of the WHO’s 
ICF Activity subdomains by comparing it to the empirical structure of the WD-FAB.  
The comparison found good alignment between the physical function WD-FAB scales 
and ICF Mobility; several Activity subdomains converge into Cognition & 
Communication in the WD-FAB. Mental Functions and certain Interpersonal Interactions 
converge. A re-organization of the subdomains into distinct, measurable constructs is 
presented for future ICF revisions. 
 	 vii 
Who Applies to Social Security Disability Programs? Demographic and 
Functional Differences among Claimants examines how Social Security disability 
claimants compare sociodemographically to the working age US population, assesses 
differences in claimants’ functional status by demographic characteristics, and showcases 
a method to detect Differential Item Functioning (DIF), which, once controlled for, 
minimizes measurement error. 17 items displayed DIF, primarily based upon gender. 
Claimants were sociodemographically different from the general sample and reported 
lower functioning. Within claimants, there were very few differences of consequence in 
function between different sociodemographic groups. 
Determining Functional Profiles of Common Conditions explores the relationship 
between diagnoses and function. Common patterns of diagnoses among claimants were 
identified: Musculoskeletal, Cancer, Multisystem, Neurological & Sensory, and Mental 
conditions. Many of the diagnosis groups showed unique functional features. The 
identification of functional profiles for different condition groups suggests that WD-FAB 
scores may add value to the disability determination process. 
There is no single litmus test for work disability, but incorporating self-reported 
experiences is becoming an increasingly common focus in the field. This work 
demonstrates how a conceptually grounded self-reported measure of functioning can be 
used to understand the condition of individuals whose health limits their ability to work. 
 	 viii 
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INTRODUCTION 
The United States Social Security Administration’s (SSA) disability programs 
provide financial support to over 10.3 million Americans through the SSDI program and 
8.3 million additional individuals through the SSI program, making the programs the 
largest federal provider of financial assistance to disabled workers and their families.1 In 
2014 alone, over 750,000 recipients were awarded Social Security Disability Insurance 
(SSDI) benefits because of a work limiting health condition.1 The Social Security Act 
defines work disability as an inability to engage in “substantial gainful activity due to any 
medically determinable physical or mental impairment that can be expected to result in 
death or to last for a continuous period of not less than 12 months.”1 The past two 
decades have seen a steady and at times precipitous rise in the numbers of SSDI 
applicants and beneficiaries. 
Unlike many other trends in health care, the aging population is not a large driver 
of the volume increase, as almost all beneficiaries are under the age of 66. Once 
individuals reach the age of 66 years old, they are converted to the Social Security 
retirement program, which has a different funding source. There are, however, some 
demographic changes driving the growth. The influx of women in the workforce in the 
late 20th century increased the number of people who could become eligible if a health 
condition limited their ability to work. Younger people have also been applying for and 
receiving benefits in greater numbers, which means beneficiaries may be in the program 
longer. There have been shifts in the US economy, including fewer jobs for 
manufacturing and other traditional ‘blue collar’ workers, which was exacerbated by the 
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recession that started in 2008. These shifts displaced people from the workforce, making 
them possibly more likely to apply for SSDI benefits.2–4 On average, more than 15% of 
the newly awarded disabled workers receive their benefits due to a mental health 
disorder, and more than one third due to either musculoskeletal, nervous system, or sense 
organ conditions.1 The proportion of individuals receiving benefits because of mental 
disorders has been increasing over the past two decades, as have individuals with chronic 
conditions such as low back pain and arthritis.1   
SSDI application rates vary by state and sociodemographic factors, and the 
demographic makeup of the SSDI beneficiary population is quite different from that of 
the general working age population of the United States.3–5 Compared to the U.S. 
population as a whole, SSDI beneficiaries are slightly more likely to be male and 
(although the SSA does not collect information on race and ethnicity) other studies 
indicate that beneficiaries are more likely to be African American/Black (around 25% 
compared to approximately 13% in the U.S.).6 Although beneficiaries account for 4.8% 
of the US population, there are states where as much as 7% or more of the population 
receives SSDI benefits including Alabama, Arkansas, Kentucky, Maine, Mississippi, and 
West Virginia. There are other states where beneficiaries are less than 3% of the 
population.1,3,4 What is not known is how much of this variation is due to differences in 
work disability prevalence, and difference in functional status, and how much is due to 
other factors, such as gender, race, ethnicity, age, education, job availability, and trends 
in the economy at large. Part of this dissertation focuses on better understanding variation 
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through the better measurement of function as it related to Social Security work 
disability. 
Challenges to Measuring and Determining Work Disability 
The measurement and characterization of work disability is difficult for 
individuals with chronic conditions who often present with a heterogeneous array of 
symptoms and functional limitations. Chronic conditions can manifest themselves in a 
unique constellation of symptoms and functional limitations in different environments, 
some of which fluctuate in intensity, which can contribute to work disability. This 
suggests that work disability be defined by more than just the presence and severity of the 
condition or impairment itself. There are those with mental health or chronic 
musculoskeletal conditions who have minimal or no problem working; individuals who 
can work either part time or with accommodations; and, others who cannot work at all, 
and it is not always determined by the severity of a single biomedical condition. 
The SSA evaluation process for determining work disability includes 5 sequential 
steps: First, the SSA verifies that a person is not currently employed in what is referred to 
as a substantially gainful activity (SGA). Second, the person applying for SSDI and SSI 
(referred to as a claimant) must demonstrate that a condition is present that interferes with 
what would be basic work activities. These first two steps are to verify the basic 
eligibility criteria for meeting the statutory definition of work disability. Then, the 
applicant’s claims are compared against the SSA’s ‘Listing of Impairments,’ which is 
divided into fourteen major body systems.i If the claimant’s impairment falls short of 
																																								 																				
i SSA’s 14 “Listing of Impairment” groups are: Musculoskeletal System, Special Senses and 
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specified severity criteria in the listings, then he/she advances to the next steps: previous 
(Step 4) and potential (Step 5) work capacity. Before these steps the SSA uses medical 
evidence and other relevant documents to complete what is called a Residual Functional 
Capacity (RFC) Assessment. There is both a Physical and Mental RFC. Using the RFC 
assessment and all of the other information about a claimant, the SSA will examine 
whether a claimant can perform relevant past work (Step 4) and if not any other 
substantially gainful work available in the national economy (Step 5). In deciding on 
whether or not a person can do other work, the SSA considers the person’s medical 
conditions, age, education, work experience, and any transferable skills. 
Conceptual Issues for Disability Measurement 
In determining eligibility for work disability benefits, the SSA uses a definition of 
disability primarily rooted in the medical model, focusing on symptoms and diagnoses.7 
The relationship between symptoms and work performance is not always clear, and the 
weak relationship between them has been increasingly recognized as one of the 
fundamental challenges in work disability assessment.8–10 The determination process does 
not have a systematic and standard assessment of a person’s ability to perform certain 
tasks or activities that may affect an individual’s potential ability to work; rather it relies 
primarily on diagnosis, and the RFC forms focus predominantly on signs, symptoms, and 
laboratory findings related to impairment. Although medical and diagnostic information 
is an integral part of understanding a persons’ ability to work, the current 
																																								 																																							 																																							 																																							 																				
Speech, Respiratory System, Cardiovascular System, Digestive System, Genitourinary Disorders, 
Hematological Disorders, Skin Disorders, Endocrine Disorders, Congenital Disorders that Affect 
Multiple Body Systems, Neurological, Mental Disorders, Cancer, Immune System Disorders. 
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conceptualization of disability in the literature calls for a multidimensional approach. For 
example, in 2008 the IOM Committee on The Future of Disability in America explicitly 
identified conceptual confusion about disability and related concepts as a major barrier to 
future progress in preventing, measuring, and designing interventions focusing on 
disability.11 The report recommended that a framework for disability should incorporate 
socioeconomic and psychosocial factors. 
The current SSDI definitions and application process does not completely capture 
the complexity of current understandings of disability. In a comparison of conceptual 
models of disability and how the SSA defines and operationalizes disability, there are 
several areas where the current model was identified as falling short.7 For example, the 
current process relies heavily on a single diagnosis, which fails to capture the 
increasingly common concerns of multi-morbidity. The primary disconnect lies in the 
finding that the current definition focuses on impairment caused by a health condition, 
rather than functional ability, which is a broader characterization of all body functions, 
ability to complete various activities, and participating in various life situations. 
Contemporary models define disability as the result of an interaction between an 
individual’s health and their environment; disability is the difference between an 
individual’s capacity limitations and the environmental demands. It is also a dynamic and 
complex process, not a single state of being. The gap between the statutory definition of 
work disability and the contemporary models of disability present an opportunity for a 
different conceptual model that can guide measurement, inform the SSDI/SSI application 
process, and better understand the phenomenon of Social Security work disability on an 
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individual, group, and population level. 
WD-FAB: A New Self-Report Measure of Work-Related Functional Activities 
The Work-Disability Functional Assessment battery (WD-FAB) is a newly 
developed self-reported measure that utilizes Item Response Theory (IRT) and 
Computerized Adaptive Testing (CAT) administration to measure activity limitations 
relevant to work and work disability.12–16 In 2011, the work disability Functional 
Assessment Battery (WD-FAB) was first created to allow the SSA to collect more 
systematic and comprehensive information about claimants’  functioning to inform the 
SSDI disability determination process The battery consists of eight scales: four physical 
factors (Basic Mobility, Upper Body Function, Fine Motor Function, and Community 
Mobility), and four nonphysical factors (Cognition & Communication, 
Resilience/Sociability, Self-Regulation, and Mood & Emotions).17–19 
In measures that employ Item Response Theory (IRT), each item is ordered in a 
hierarchy along a unidimensional construct, and scores are based upon probability models 
that represent the likelihood that a respondent selects an answer choice, given their ability 
on that construct.12,20 Computerized Adaptive Testing is a method of administering IRT 
based instruments. The computer algorithm selects each subsequent question based upon 
a respondent’s answer to previous questions. This adaptive approach allows for the 
skipping of items irrelevant to a person’s functional status, which minimizes the burden 
of administration without sacrificing measurement precision.14 For work disability 
assessment, there are a large number of areas (or domains) that need to be measured to 
capture the complexity of function, and there is a wide range of function of human ability 
 	
7 
to be measured for each particular construct. Therefore, the IRT/CAT approach to 
measurement development is particularly suited to measuring functional status relative to 
work capacity. 
Using the International Classification of Functioning, Disability and Health (ICF) 
21 as a guiding conceptual framework, items for the WD-FAB were developed using a 
comprehensive literature review and feedback from content experts. Cognitive interviews 
were conducted to assess that items were written clearly and interpreted consistently.  
The entire item pool was administered to two samples. One was a random sample that 
included a total of 3,793 SSA disability claimants who applied for benefits in the 
previous 2 months, stratified by urban/rural status across the ten national SSA regions, 
referred to as the “claimant sample.” The second was a total of 2,100 working age adults, 
obtained using sample matching whereby samples representative of a study-appropriate 
target population could be constructed from large but unrepresentative pools of opt-in 
survey respondents, referred to as the “general sample.”22  Exploratory factor analyses 
were conducted to examine the structure of the items, and confirmatory factor analyses 
were conducted to determine that each factor was unidimensional. Item response theory 
analyses was used to calibrate the items using a graded response model.23  Scores on the 
WD-FAB are presented on a metric based upon the score distribution of the general 
sample, with a mean of 50 and a standard deviation of 10, with higher scores representing 
higher functioning in the domain. 
 This dissertation analyzes data from the WD-FAB development project. The 
overall research goal of this dissertation is to evaluate the WD-FAB and apply it as an 
 	
8 
outcome measure to improve measurement of Social Security work disability. This study 
has the potential to enhance the field of work disability measurement conceptually, 
methodologically, and substantively. 
 
Conceptual Framework 
A primary limitation in the current SSA disability determination process is that it 
is symptom and deficit based, which contributes to lack of measurement prevision and 
likely increased variability in determinations. Current research and clinical practice 
indicate that health and functioning in the context of work involves a complex process 
influenced not only by individual disease factors as well as physical function, mental 
health, contextual and environmental factors. Such a multifaceted phenomenon must be 
studied using a comprehensive underlying theoretical framework of disability. One of the 
leading models for characterizing the multifaceted nature of disability is the World 
Health Organizations (WHO) International Classification of Functioning, Disability and 
Health (ICF).21 The ICF calls for research on disability and health to be examined with a 
“whole person” perspective. The ICF is a biopsychosocial model of disability that 
characterizes disability as a result of the complex relationship between individual health 
characteristics, environmental factors, personal factors, and the extent to which those 
interactions affect a person’s ability to perform activities and participate in daily roles 
such as work (Figure 1). The ICF sees disability as the result of the process between the 
interaction and the demands that surround the person and the person themselves. For 
example, a particular medical condition, or activity limitation is not enough to 
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characterize someone has having a disability; it is a combination of these factors with the 
demands of an environment.  This whole-person, biopsychosocial framework is well-
suited as the foundational framework for examining the multidimensional issue of work 
disability assessment. 
Figure 0.1. Conceptual Model: World Health Organization’s International Classification 
of Functioning Disability and Health (ICF) 
 
 The two main categories of factors that contribute to health and disability in the 
ICF are Health Conditions and Contextual Factors. Health conditions are diseases, 
disorders and injuries. Contextual factors include Personal Factors such as age, sex, and 
social/cultural background and Environmental Factors such as physical characteristics of 
the natural and built environments, legal, organizational, and social policies and 
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structures, and social attitudes. The ICF characterizes functioning into three levels; Body 
Functions & Structures, Activity, and Participation. Body Functions represents 
physiological and psychological functioning; Body Structures refers to the anatomy of 
organs and systems, including their component structures; Activities is defined as the 
performance of specific tasks or actions, such as rising from a chair or walking upstairs; 
and Participation refers to “involvement in a life situation” including performing the 
requirements of social roles.  Activities and Participation encompass a wide range of 
complexity of tasks and activities, all of which could be considered potentially relevant to 
assess a person’s ability to work. For each of the main ICF components several key 
domains have been identified. Activities and Participation are combined to provide 
common domains including: learning and applying knowledge; general tasks and 
demands; communication; mobility; self-care; domestic life; interpersonal interactions 
and relationships; major life areas; and community, social and civic life.  The ICF is 
dynamic. Individuals are constantly interacting with other people and the environment; 
different contexts place different demands on people. 
To make a framework specific to work disability, it is important to explicate 
exactly what ‘activities’ and ‘participation’ means in the context of work disability. 
Although the ICF presents activities and participation as conceptually different, they list 
all of the activities and life situations together, often blurring the lines between the two. 
‘Work and Employment’ is listed within the activities and participation chapters of the 
ICF; though as a dynamic model, activities and areas of participation can influence and 
are influenced by each other along with the other domains in the model.  The ICF 
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includes ‘Personal Factors’ and ‘Environmental Factors,’ and those domains require 
special consideration when addressing the issue of work disability determination. 
Individuals make the choice to apply for SSDI benefits, and this choice is likely 
influenced by a variety of personal and environmental factors: how they perceive their 
own health, functioning, the job availability/options to them, and the social and cultural 
beliefs and attitudes about their condition and about the SSDI and other federal programs.  
Figure 0.2. Conceptual Model for the proposed Dissertation, modified from World 
Health Organization’s International Classification of Functioning Disability and Health 
(ICF) 
 
 
 
 
 
 
 
 
 
 
 
 
 
  
Health Conditions (Project 3) 
SSA’s	14	Listings	Categories:	Musculoskeletal	System,	Special	Senses	and	Speech,	
Respiratory	System,	Cardiovascular	System,	Digestive	System,	Genitourinary	Disorders,	
Hematological	Disorders,	Skin	Disorders,	Endocrine	Disorders,	Congenital	Disorders	that	
Affect	Multiple	Body	Systems,	Neurological,	Mental	Disorders,	Cancer,	Immune	System	
Disorders. 
Activity (Project 1)  
(Constructs Measured in the WD-
FAB) 
Learning and applying knowledge, 
general asks and demands, 
communication, mobility, self-care, 
and interpersonal interactions 
 
Participation: 
Work & Employment 
Personal Factors (Project 2) 
Gender, Race, Ethnicity, Age, 
Urban/Rural Status, Education 
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Study one:	Examining Activity Domain Structure of the International Classification of 
Functioning, Disability, and Health (ICF) 
• Purpose: The ICF has been used for a variety of purposes, including as the 
conceptual foundation for measure development, including the WD-FAB. The 
ICF was developed via a worldwide collaborative consensus process among 
content experts. The overall structure of the framework has not been empirically 
examined. The aim of this paper is to empirically test the hypothesized/purported 
structure of the ICF Activity sub domains by comparing it to the empirical 
structure of the WD-FAB. 
• Methods: Independent coders employed an ICF linking methodology to assign 
each item in the WD-FAB to an ICF subdomain. WD-FAB scales were developed 
using a series of exploratory factor analyses, and confirmatory factor analyses. 
The final models were based upon both statistical fit and content coverage. A 
cross tabulation of all items were grouped by ICF Chapter (subdomain) and WD-
FAB scale was completed. 
Study two: Who Applies to Social Security Disability Programs? Demographic and 
Functional Differences among Claimants 
• Purpose: Social Security Administration disability claimants are unique: they 
have been out of work; have specific health conditions that they feel limits their 
ability to work their current or other jobs; and have made the choice to file an 
insurance claim. It is necessary to understand who these individuals are socio-
demographically and if there is any relationship between individual characteristics 
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and function. Individuals with different demographic characteristics have 
different experiences that may influence responses on self-reported measures; it is 
also important to know if individuals with different demographic profiles respond 
to questions in a systematically different way. This paper has three aims: to 
examine the how claimants compare demographically to the working age US 
population, to identify Differential Item Functioning (DIF) of items in the WD-
FAB by gender (men v. women), race (white v. not white), and age (age <55 and 
≥55) in Claimants, and to assess differences in claimants’ functional status by 
gender, age, race, ethnicity, Urban/Rural Status, and education. 
• Methods: Two-Step IRT based DIF methods were conducted to assess DIF across 
three pairs of groups: age (<55 vs. ≥55), gender, and race (white vs. non-white).  
Once WD-FAB scores are adjusted for DIF, independent t-tests were conducted to 
assess differences in the functioning scores across key subgroups. Where 
statistical differences existed in mean scores between the groups, analysis of 
magnitude of the mean differences was performed by calculating Cohen's d effect 
size. 
Study three: Determining Functional Profiles of Common Conditions 
• Purpose: The SSA disability determination process, and particularly its Listing of 
Impairments relies on the assumption that there are groups of individuals 
identifiable based upon medical impairments, and these impairments are related to 
functional impairments. The bases for the SSA listings are anatomic, diagnostic, 
and functional. In the past, 90% of beneficiaries received their determination at 
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the listing stage; that number is currently at 52%.  This brings into question the 
utility of the listings. However, in the absence of a gold standard, the listings 
themselves are difficult to measure and validate.  In addition, the assumption that 
individuals in a single listing diagnostic group will have similar levels of 
functioning in similar ways has not been empirically assessed. This paper has two 
aims, first to identify common patterns of allegations among SSI and SSDI 
claimants; and second to develop unique functional profiles for the different 
diagnostic categories. 
• Methods: Based upon the definitions in the SSA’s “Blue Book,” claimant’s 
allegations were classified into a potential listing/body system group. A Latent 
Class Analyses (LCA) was then conducted based upon the 14 dichotomous 
listing/body system group variables. Independent t-tests and ANOVA with post-
hoc Tukey tests used to assess differences in the average functioning scores across 
the latent classes identified. Radar plots were then generated to display the means 
scores for each group to illustrate the unique functional phenotype of each group. 
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CHAPTER ONE: EXAMINING THE ACTIVITY DOMAIN STRUCTURE OF 
THE INTERNATIONAL CLASSIFICATION OF FUNCTIONING, DISABILITY, 
AND HEALTH (ICF) 
 
Introduction 
The World Health Organization’s International Classification of Functioning 
Disability and Health (ICF) is one of the leading contemporary disablement models for 
characterizing the multifaceted nature of disability.1 The ICF characterizes functioning 
into three levels; Body Functions & Structures, Activity, and Participation. Body 
Functions represents physiological and psychological functioning; Body Structures refers 
to the anatomy of organs and systems, including their component structures; Activities is 
defined as the performance of specific tasks or actions, such as rising from a chair or 
walking upstairs; and Participation refers to “involvement in a life situation” including 
performing the requirements of social roles. The ICF is dynamic; individuals are 
constantly interacting with other people and the environment; different contexts require 
different demands on individuals. 
The ICF has been used for a variety of purposes, including as the conceptual 
foundation for measure development. A systematic literature review of publications 
related to the ICF found 54 papers corresponding  to developing core sets (lists of 
categories that are relevant for specific health conditions and health care contexts), and 
45 papers on the development of new tools (including self-reported outcome measures).2 
The ICF was developed via a worldwide collaborative consensus process among content 
experts.3 The content of the framework has been assessed in several international 
studies.4–8  The classification is exhaustive—meaning its many distinct classifications 
 	
18 
comprehensively cover the entire range of issues that impact health and functioning.  The 
few studies that have examined the ICF’s structure report that the ICF is somewhat 
limited in its ability to distinguish between different constructs. For example, the 
classification does not differentiate between different types of emotional functions, such 
as anger and happiness. Empirical analyses of the Activities and Participation domain 
have not found a distinction between the two concepts, and suggest that they both may 
actually blend across the multiple subdomains.9,10 The overall structure, however, has not 
been systematically and empirically examined, and the need for such evaluation has been 
described in the literature.3,7,11,12  
The Work-Disability Functional Assessment Battery (WD-FAB), is a new self-
reported measure of activity limitations relevant to work and work disability.13–17 It was 
created to allow the Social Security Administration (SSA) to collect systematic and 
comprehensive information about claimants’ perceptions of their functioning to inform 
the disability determination process. The ICF’s whole-person approach was well-suited 
as the foundation for examining the multidimensional issue of work disability 
assessment, and the WD-FAB uses ‘Activity’ as defined in the ICF as its conceptual 
foundation (Figure 1.1).18 The framework encompasses a wide range of tasks and 
activities, all of which are considered potentially relevant to assess a person’s ability to 
work. The key domains covered were: Learning and Applying Knowledge; General 
Tasks and Demands; Communication; Mobility; Self-Care; Domestic Life; Interpersonal 
Interactions and Relationships; Major Life Areas; and Community, Social and Civic life. 
The items for the WD-FAB were developed using a comprehensive literature review and 
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feedback from content experts, while using many of the Activity subdomains in the ICF 1 
as a guiding conceptual framework.19 Cognitive interviews were conducted to assess that 
items were written clearly and interpreted consistently.   
The aim of this paper is to empirically test the hypothesized/purported structure of 
the ICF Activity sub domains by comparing it to the empirical structure of the WD-FAB. 
Figure 1.1 Activities from the ICF hypothesized within the WD-FAB Content Model 
																						 																			 	
	
	
	
	
	
											 																				 	
 
Methods 
Step 1: ICF Linking 
The ICF linking methodology8,20,21 has been used to evaluate a variety of health 
status measures.22  The process involves assigning each item in the measure to the ICF, 
using the unique classification and nomenclature of the framework.  As previously 
described, the ICF has two parts, each containing two separate components. Part 1 covers 
functioning and disability and includes Body Functions and Structure and Activities and 
Learning	&	Applying	
Knowledge	
Purposeful	sensory	
experiences,	Basic	
learning,	Applying	
knowledge	
General	Tasks	&	Demands	
Understanding	a	single	task,	
Understanding	multiple	
tasks,	Carrying	out	daily	
routine,	Handling	stress	and	
other	psychological	demands	
Communication	
Receiving	messages,	
producing	messages,	Use	
of	communication	
devices	
	
Activities	Relevant	to	Work-Disability	
Mobility	
Changing	and	maintaining	body	
position,	Carrying,	moving	and	
handling	objects,	Walking	and	
moving,	Moving	around	using	
transportation	
Self-Care	
Washing	oneself,	
Caring	for	body	parts,	
Toileting,	Dressing,	
Eating,	Drinking,	
Looking	after	one’s	
health	
Interpersonal	Interactions	
&	Relationships	
General	interpersonal	
interactions	
Particular	interpersonal	
relationships	
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Participation. Part 2 covers Contextual Factors and includes Environmental Factors and 
Personal Factors. In the ICF classification, the letters b, s, d, and e, which refer to the 
components of the classification, are followed by a numeric code starting with the chapter 
number (one digit) followed by the second level (two digits), and the third and fourth 
level (one digit each). For example, the Activity classification contains the following 
nested codes: d3: communication, d350: conversations, and d3501: sustaining a 
conversation.  
Each item from the WD-FAB was organized into a single column, each in their 
own row of a master spreadsheet. Two independent coders (MEM and MDS) classified 
each item of the WD-FAB into its most precise ICF Activity category based upon the 
content of the item stem and the definitions of the codes at each level in the ICF, using 
the complete ICF book (which contains examples) as a reference. A key feature of the 
ICF is the taxonomy which includes both negative and positive terms for each concept, 
which facilitated item classification.  Throughout this process, the coders were blinded to 
which scale of the WD-FAB the item belongs, in order to minimize bias in ICF category 
placement. Each coder kept notes regarding questions or rules applied during the coding 
process. The two then met to reconcile differences in coding. When a decision was not 
clear, the coders consulted with content experts who are familiar with the ICF and the 
WD-FAB to determine appropriate classification. 
Step 2: WD-FAB Scale Development 
This study uses data from the development of the WD-FAB. The entire item pool 
was administered to two samples: 3,720 SSA disability claimants who applied for 
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benefits in the last 2 months, stratified by urban/rural status across the ten national SSA 
regions, and 2,100 working age adults, obtained using sample matching whereby samples 
representative of a study-appropriate target population could be constructed from large 
but unrepresentative pools of opt-in survey respondents.23   
We conducted a series of exploratory factor analyses to examine the structure of 
the items. The factor structure was determined based upon their interpretability, and items 
with loadings greater that 0.3 were included. Next, confirmatory factor analyses (CFA) 
were conducted to determine that each factor was unidimensional. The fit criteria used 
were Root Mean Square Error of Approximation (RMSEA) ≤ 0.1, Confirmatory Fit Index 
(CFI) & Tucker-Lewis Index (TLI) ≥ 0.9.24–26 After we determined the model with 
optimal fit, we examined each solution from a conceptual perspective to ensure that the 
items retained contained relevant content. Therefore, the final model is based upon both 
statistical fit and content coverage. 
Step 3:  Content Organization 
A cross tabulation of all items were grouped by ICF Chapter (subdomain) and 
WD-FAB scale was completed. This allowed for an initial summary of how many ICF 
constructs the WD-FAB items represent, and what ICF content was within each WD-
FAB scale. The content within each scale was examined individually to characterize the 
content of the WD-FAB in ICF terms. Finally, a revised organization of Activities was 
created based upon the findings.  
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Results  
ICF Linking 
The WD-FAB contains a total of 309 unique items, each of which were classified 
independently by two investigators. At the chapter/subdomain level, there was 
disagreement on 34 items (11%) after the initial independent coding. At the three-digit 
code level, there was 73.46% total agreement between the two coders. Agreement was 
better on the physical function items (86.98%) than the mental health function items 
(61.35%). After meeting to reconcile differences, there were only eleven physical 
function items and nine mental function items that were brought to a third content expert 
for consultation. Because some ICF subdomains only have classification up to the third 
level and others the fourth, all data presented here will focus on the three-digit 
classification of each item. Table 1.1 provides an example of WD-FAB item content and 
final ICF classification. 
The WD-FAB contains content from nine chapters of the ICF. Eight of those 
chapters are within Activities, and one chapter—Mental Functions—are within Body 
Functions.  Although Body Functions and Mental Functions were not initially planned to 
be part of the coding, it was clear to both coders that many items did belong in this 
category. This was particularly true for items related to temperament, energy/drive, 
attention, memory, thought, cognitive and emotional functions. The only Activity chapter 
not included in the WD-FAB was Major Life Areas, which involves education, work & 
employment, and economic life.  
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Table 1.1 Examples of WD-FAB Items by Scale and Final ICF Classification 
WD-FAB Scale Item Content ICF Chapter  Final ICF Code 
Basic Mobility Are you able to bend to look under a 
car? 
Mobility d4105 Bending 
Upper Body Function Are you able to push open a heavy 
door? 
Mobility d4451 Pushing 
Upper Extremity Fine 
Motor Function 
Are you able to remove a gas cap from 
a car? 
Mobility d4453 Turning or twisting the hands or 
arms 
Community Mobility Are you able to get on to a bus or train? Mobility d4702 Using public motorized 
transportation 
Cognition & 
Communication 
I have trouble putting my thoughts 
together. 
Learning & 
Applying 
Knowledge 
d163 Thinking 
Self-Regulation I have difficulty following the rules. Interpersonal 
Interactions and 
Relationships 
d7203 Interacting according to social 
rules 
Self-Regulation People know that I get angry very 
easily. 
Mental Functions b1521 Regulation of emotion 
Resilience/Sociability I am able to adjust in to other people’s 
ways. 
Interpersonal 
Interactions and 
Relationships 
d7202 Regulating behaviors within 
interactions 
Resilience/Sociability If I make a mistake I know I can deal 
with it. 
Mental Functions b1266 Confidence 
Mood & Emotions In the past 7 days, it was hard to keep 
up enthusiasm to get things done. 
Mental Functions b1301 Motivation 
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WD-FAB Scale Development  
The WD-FAB development project led to the creation of eight scales: four 
physical function scales (Basic Mobility, Upper Body Function, Fine Motor Function, 
and Community Mobility), and four mental health function scales (Cognition & 
Communication, Resilience/Sociability, Self-Regulation, and Mood & Emotions).27–29 
Results from the CFA indicated acceptable fit statistics across all mental health 
subdomains in both samples and all scales demonstrated acceptable fit statistics meeting 
the RMSEA<=0.1, CFI & TLI >=0.9 criteria. (Table 1.2) 
 Claimant Sample Working-Age Adult 
Sample 
Subdomain CFI TLI RMSEA CFI TLI RMSEA 
Basic Mobility  0.95 0.95 0.08 0.99 0.99 0.05 
Upper Body Function 0.98 0.98 0.07 0.99 0.98 0.05 
Fine Motor Function 0.96 0.95 0.07 0.99 0.99 0.03 
Community Mobility 0.95 0.95 0.05 0.94 0.94 0.08 
Cognition & Communication 0.98 .097 0.04 0.90 0.90 0.06 
Self-Regulation 0.91 0.91 0.06 0.91 0.09 0.02 
Resilience/Sociability 0.91 0.91 0.07 0.92 0.92 0.07 
Mood & Emotions 0.95 0.94 0.08 0.95 0.94 0.080 
 Table 1.2 Confirmatory Factor Analysis Results for the WD-FAB 
Basic Mobility involves moving or changing body position or location by 
transferring from one place to another by crawling, walking, running, etc. Upper Body 
Function contains activities such as reaching, lifting, pulling, pushing, and carrying. Fine 
Motor Function is primarily the manipulation of objects requiring dexterity. Community 
Mobility is defined as using various forms of transportation, public and driving. 
Cognition & Communication involves conveying information and thoughts, receiving 
and producing messages, and carrying on conversations through language, signs, and 
symbols; applying knowledge that is learned, thinking, solving problems, and making 
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decisions. The Resilience/Sociability scale relates to adaptability, coping with stress, 
confidence, and conscientiousness. Self-regulation involves carrying out the actions and 
tasks required for basic and complex interactions with people in a contextually and 
socially appropriate manner. Finally, the Mood & Emotions scale measures feelings, 
temperament, energy, and vitality. 
Content Organization 
Table 1.3 shows the count of items cross tabulated by WD-FAB scale and ICF 
Chapter. The Cognition & Communication scale draws primarily from the Learning & 
Applying Knowledge, General Tasks & Demands, and Communication Chapters, but 
also contains items related to Self-Care, Interpersonal Interactions and Relationships, and 
Mental Functions. Most items from the Basic Mobility, Upper Body Function, Fine 
Motor Function, and Community Mobility scales map into the ICF Mobility Chapter. 
However, those scales also contained items related to General Tasks & Demands, 
Communication, Self-Care, and Domestic Life.  
The Resilience/Sociability scale is primarily based on Interpersonal Interactions 
& Relationships, but also include Learning & Applying Knowledge, General Tasks & 
Demands, Community, Social & Civic Life, and Mental Functions. Most of the items in 
the Mood & Emotions and Self-Regulation scales are not directly found in any chapter in 
the Activities sections of the ICF, but rather are better classified within the Body 
Functions subdomain, Mental Functions.  However, these scales also drew from the 
Interpersonal Interactions & Relationships, Learning & Applying Knowledge, and 
General Tasks & Demands.
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Table 1.3 Cross-tabulation of item classification by WD-FAB scale and ICF Chapter 
 
   WD-FAB Scales (Empirically Derived) 
 
Total Items: 
Basic 
Mobility 
56 
Upper Body 
Function 
34 
Fine Motor 
Function 
45 
Community 
Mobility 
11 
Cognition & 
Communication 
66 
Self-
Regulation 
34 
Resilience/ 
Sociability 
29 
Mood & 
Emotions 
34 
IC
F 
C
ha
pt
er
s 
Learning & 
Applying 
Knowledge 
19     15 1 1 2 
General Tasks & 
Demands 
25    2 12 2 6 3 
Communication 23   1 2 20    
Mobility 130 54 27 42 7     
Self-Care 3  
 
1  2 
 
  
Domestic Life 10 2 7 1      
Interpersonal 
Interactions & 
Relationships 
26     1 11 12 2 
Community, Social 
& Civic Life 
2       1 1 
Mental Functions* 71     16 20 9 26 
  *Mental Functions ICF Chapter it not within Activities & Participation  
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Figure 1.2 depicts how the broad activity constructs in the ICF are represented 
within the structure of the FAB. As shown here, certain chapters converge into one 
construct, others disperse into multiple different constructs, and one (mobility) is roughly 
evenly divided into three distinct constructs. 
 
Figure 1.2 Hypothesized Conceptual Organization of Activities (ICF) and the 
Organization of Activities in the WD-FAB 
WHO-ICF 
Organization 
Learning & 
Applying 
Knowledge 
19 
 
General 
Tasks & 
Demands 
25 
Communication 
23 
Mental 
Functions 
71 
Interpersonal 
Interactions & 
Relationships 
26 
Mobility 
130 
 
 
 
 
 
 
 
 
To develop a modified organization of Activities, the item content and their ICF 
classifications were examined by each scale, resulting in the model presented in Figure 
1.3.  This model re-organizes the subdomains presented in the Activities domain into 
distinct and measurable constructs. 
 
 
 
 
  
WD-FAB 
Structure  
Communication 
& Cognition 
66 
Mood & 
Emotions 
34 
Self-
Regulation 
34 
Resilience/ 
Sociability 
29 
Basic 
Mobility 
56 
Upper 
Body 
Function 
34 
Fine 
Motor 
Function 
45 
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Figure 1.3 Alternative Organization of Activities for Measure Development 
 
 
 
 
 
 
 
                
 
 
Mobility as a conceptual domain rarely overlapped with other Activity 
subdomains, and there is empirical support for the overarching domain containing three 
unique and distinct constructs: Basic Mobility, Upper Body Function, and Fine Motor 
Function. Basic Mobility is defined as the ability to assume, maintain and transfer among 
various body positions and the ability to move around from one place to another. The 
Cognition & 
Communication 
 
Reading, Writing, 
Calculating, Focusing 
attention, Carrying out daily 
routines, Handling stress and 
other psychological demands, 
Speaking, sustaining a 
conversation, Memory, 
Orientation 
Community Mobility 
 
Using public motorized 
transportation, Driving 
motorized vehicles 
Managing daily routine, 
Communicating with - 
receiving - general signs and 
symbols 
Mobility 
Basic Mobility 
Maintaining a body position, Changing 
basic body position, Walking, Moving 
around. 
Upper Body Function 
Reaching, Lifting, Pulling, Pushing, 
Carrying in the arms, Carrying in the 
hands 
Fine Motor Function 
Manipulating, Grasping, Picking up, 
turning or twisting the hands or arms 
Activities Relevant to Work-Disability 
Self-Regulation 
 
Impulse control, Regulation of 
emotion, Agreeableness; 
Regulating behaviors within 
interactions, Interacting 
according to social rules, 
Maintaining social space 
Resilience/Sociability 
 
Openness to experience, 
Optimism, Handling stress, 
Regulating behaviors 
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Forming Relationships 
	
Mood & Emotions 
 
Regulation of emotions, Range 
of emotions, Content of 
thought, Control of thought 
Energy level and Confidence. 
Figure 1.3 Key: 
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constructs include ICF Mobility codes such as maintaining a body position, changing 
basic body position, walking, and moving around. The construct Upper Body Function 
includes reaching, lifting, pulling, pushing, and carrying in the arms and hands. All of 
these constructs are within the carrying, moving and handling objects range of ICF codes. 
Fine motor function includes manipulation of objects requiring dexterity, specifically the 
ICF Mobility codes of manipulating, grasping, and picking up, and turning or twisting the 
hands or arms. 
The activity of driving or taking public transportation inherently involves both 
physical and cognitive components, and the content with the scale reflects this: the items 
within the Community Mobility scale are almost evenly split between the physical and 
cognitive aspects of the associated tasks. From a Mobility perspective, it contains items 
related to using public motorized transportation and driving motorized vehicles. The 
construct also includes the General Tasks & Demand of managing daily routine and the 
Communication activity of Communicating with - receiving - general signs and symbols. 
Due to the small size of the scale, its actual functioning as two smaller short forms, and 
its other psychometric properties, it was omitted from Figure 1.2. 
As a whole, the construct of Cognition & Communication includes items that 
characterize aspects of function such as organizational skills, attention, following 
instructions, oral and written communication. Many features of the first three subdomains 
of the Activities section of the ICF largely overlap into a single subdomain, which WD-
FAB refers to as Cognition and Communication. This construct contains the Applying 
Knowledge tasks such as reading, writing; calculating; and focusing attention, the 
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General Tasks & Demands of carrying out daily routines and handling stress and other 
psychological demands, the Communication activities of speaking and sustaining a 
conversation. This construct also contains select features of the Body Functions 
subdomain Mental Functions, primarily memory and orientation functions.  
Self-Regulation involves the ability to regulate emotions and behaviors based 
upon those emotions, such as controlling temper, respecting others, following rules, and 
social abilities. This construct contains elements primarily from the Mental Functions 
subdomain, and the Interpersonal Interactions and Relationships subdomain of the ICF. 
Specifically, it addresses the Mental Functions of impulse control, regulation of emotion, 
and agreeableness; it contains the Interpersonal Interactions of regulating behaviors 
within interactions and interacting according to social rules. Resilience/Sociability 
represents a range of content such as handling stress, accomplishing goals, and learning 
from mistakes. This domain pulls from the Mental Functions subdomain of the Body 
Functions section of the ICF, and the General Tasks & Demands, and Interpersonal 
Interactions and relationships subdomains of the Activities section of the ICF. The most 
common ICF codes in this scale are openness to experience, optimizing, handling stress, 
and regulating behaviors within interactions. Finally, Mood & Emotions as a construct 
represents a range of a person’s internal emotional state and encompasses feelings such 
as depression and anxiety. In ICF terms, the Mental Functions of regulation of emotions, 
range of emotions, content of thought, and control of thought primarily drive the scale 
based on this construct, with some additional items related to energy level and 
confidence. 
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Discussion 
  The analyses presented above reveal that the content and organization of the items 
within the physical function scales of the WD-FAB are very similar to the hypothesized 
Mobility concepts included within the ICF; in contrast, the mental health function results 
from the WD-FAB analyses diverge from the mental health constructs hypothesized 
within the ICF. Most notable is the finding that items related to Mental Functions, 
organized within Body Functions in the ICF, converge with items related to different 
Activities. These differences can be instructive in future revisions to the ICF. 
The physical function scales of the WD-FAB show close alignment with the ICF 
Mobility domains. Further, this analysis shows that there is empirical justification for the 
three independent constructs within mobility: Basic Mobility, Upper Body Function, and 
Fine Motor Function. The first three subdomains of the Activities section of the ICF 
converge into a single domain—referred to here as Cognition and Communication. 
There were very few items in the WD-FAB that were coded as Self-Care, and the 
WD-FAB lacks a separate distinct Self-Care scale. The large pool of items fielded in the 
WD-FAB development study included specific task related items in a self-care context 
and global self-care items. The former tended to load onto their respective physical 
function scales and the latter did not scale to any other or separate construct. It should be 
noted that this analysis does not reflect how many of the physical function items take 
place in a self-care context though they do not specifically tap self-care as a construct.  
For example, the item “Are you able to stand in the shower to wash your hair?” is a Basic 
Mobility item that mentions showering to ground the item in a real-world activity, but 
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does not tap directly into the Self-Care activity of “washing oneself.” 
This study also found that items that are classified as various Mental Functions 
converge with items classified as various Activities in multiple WD-FAB scales. When 
attempting to generate items for a self-reported outcome measure, it is important that the 
items be clearly and reliably interpreted by those who are intended to complete it. 
Writing items that relate to Mental Health Functioning at the activity level poses a unique 
challenge that can lead to the blurring of the Mental Functions and Activity. For example, 
the ICF classifies Memory Functions (b144) squarely in the Mental Functions domain. 
The item “Are you able to remember a list of 4 or 5 errands without writing it down” is 
asking about Retrieval of memory (b1442), but in the context of errands. In this sense, it 
is understandable why items coded as Body Functions converged with items coded as an 
Activity.  
This study also brings up several clarifications to and lessons for the ICF coding 
methodology process. First, all of the features of ‘Changing Basic Body Position’ include 
getting into and out of each position; when an item or activity mentions both, the coders 
made a decision as to which ICF activity to code it as. For example, the item “Are you 
able to move from lying on your back to sitting on the edge of your bed?” clearly involve 
both getting out of the lying position (ICF code d4100) and getting into a sitting position 
(ICF code d4103). This study required a single classification of each item, and absent of 
any clarification rules, we decided to code all such activities as the ending position. 
Second, once we decided to include Mental Functions, the challenge came to distinguish 
between a Mental Function item and an Activity item that is related to but not inherently 
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about a mental state. The decision rule decided upon was as follows:  an ‘Activity’ is 
about what the respondent is doing/not doing; a ‘Mental Function’ refers to how people 
are feeling, thinking, or related to some other internal state. For example, we coded the 
item “Able to make everyday decisions” as “d177 Making decisions” rather than “b1645 
Judgement;” even though the activity requires Judgement, the item itself is about making 
daily decisions. On the other hand, we coded “I often get angry when I’m told what to 
do” as “b1521 Regulation of emotion” rather than d7202 “Regulating behaviors within 
interactions” because the item itself is about the emotion of anger rather than an actual 
behavior towards the other person. 
The study has several limitations. Given the large number of items, we decided on 
a single code per item for feasibility of coding and analysis. If we had allowed multiple 
codes it would be possible that more content areas could have been covered (for example, 
Self-Care) and the organizational structure of the constructs might be different. In 
addition, the analysis is based upon three-digit ICF codes to allow for comparison across 
chapters and content areas. This necessarily means a lack of specificity about the four 
digit codes. 
This is one of the first studies to empirically examine the structure of Activities as 
the ICF proposes them. Other measures based upon the ICF typically examine only a 
limited number of Activity subdomains at a single time.  Previous work has compared the 
constructs represented in the Patient Reported Outcomes Measurement Information 
System (PROMIS) to the ICF classification system.31,32 They found that the 
unidimensional constructs in some PROMIS scales do primarily map onto ICF concepts; 
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however for some scales there were items that go beyond the ICF domain and address the 
impact of a construct on other life areas.31 For example, the Physical Function scale 
addresses Mobility (D4) and Self-Care (D5), and the Pain Interference scale addresses the 
Body Function of Sensation of Pain (b280) and several activities such as mobility, self-
care, and domestic life. However, PROMIS scales are developed individually by 
conceptual area—which limits the opportunity for different ICF subdomains to be 
combined or separated. 
These analyses present several areas for future work. First, in the current 
organization, the ICF does not have a conceptualization of memory and emotion related 
functions at the activity level. Future revisions of the ICF may want to consider 
incorporating these concepts into the Activity domain. Second, although the factor 
structure of the WD-FAB was established in both a claimant and a general U.S. sample, 
the items were developed for the use in a specific functional evaluation context. Further 
work could focus on expanding the scope of item content beyond functional activities 
relevant to work disability. Finally, the reorganization of activities presented here and 
other empirical work could be refined through a combination of empirical examination 
and consensus among a panel of experts to keep with the ICF’s standard of being 
applicable to a range of Health Conditions, Personal Factors, and Environmental 
Contexts.  
The WHO has revised the coding for consideration of diseases (the ICD) several 
times, yet the structure of the ICF has not been significantly updated since its original 
inception in 2001. Since 2011 there have been annual updates, including expansions, 
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modifications, of codes and criteria, additions of new codes, and changes in 
descriptions.30  This work can be helpful in any potential future revisions of the ICF’s 
structure. These results suggest that the current ICF draws distinctions between concepts 
that are not empirically different—specifically the first three subdomains of Activities: 
Learning & Applying Knowledge, General Tasks & Demands, and Communication. This 
is important for research that is based upon the ICF. Researchers and clinicians looking to 
measure these constructs may be missing out on important content by relying on the 
ICF’s current organization. For some of these constructs it means that domains can be 
assessed separately; for example, the three mobility domains, can allow for more targeted 
measurement in different clinical groups. For other conceptual domains, it can mean a 
more parsimonious approach to measurement and data collection; if Learning and 
Applying Knowledge is related to the same underlying construct as Communication it 
can be captured with a single measure that addresses both, rather than one for each.   
The need for a conceptually and empirically defensible model for function and the 
ability to measure it has been called for in the literature, and the ICF has been proposed 
as a standard for disability evaluation.33–36 This paper contributes to the discussion about 
using the ICF as a foundation for systematically measuring and collecting functional 
information related to disability.  As the ICF continues to be a standard in disability and 
rehabilitation measurement and evaluation, research such as this project can help improve 
the structure of the ICF, bringing it more in line with the empirical organization of these 
important concepts.
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CHAPTER TWO: WHO APPLIES TO SOCIAL SECURITY DISABILITY 
PROGRAMS? DEMOGRAPHICS AND FUNCTIONAL DIFFERENCES AMONG 
CLAIMANTS 
 
Introduction 
 In March, 2013 National Public Radio (NPR) released a series on work disability 
in the United States, focusing on the rise in applicants to the Social Security Disability 
programs and its potential relationship to the then still recovering economic recession.1 
The series sparked a debate between critics and defenders of the programs. One particular 
concern was whether the people who were applying for benefits were genuinely too low 
functioning to work, or if the programs were primarily serving as a safety net for the 
unemployed—not the truly disabled for whom it was intended. Although many policy 
makers and analysts have different beliefs about the extent to which this is occurring, 2 it 
is an under-examined research question. 
The purpose of this paper is to examine sociodemographic differences between 
claimants and the general US working age population, and to, examine within claimants 
differences in functional status. Establishing a clearer understanding who claimants are 
sociodemographically and functionally is a necessary first step for monitoring of trends in 
applications which may help planning for the Social Security Disability programs going 
forward, and further our understanding of work disability in the US. 
The United States Social Security Administration’s (SSA) disability programs 
provide financial support to over 10.3 million Americans through the Social Security 
Disability Insurance (SSDI) program and 8.3 million additional individuals through the 
SSI program, making these programs the largest federal provider of financial assistance 
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to disabled workers and their families.3 In 2014 alone over 750,000 recipients were 
awarded SSDI benefits because of a work limiting health condition.3 The Social Security 
Act defines work disability as an inability to engage in “substantial gainful activity due to 
any medically determinable physical or mental impairment that can be expected to result 
in death or to last for a continuous period of not less than 12 months.”3 The past two 
decades have seen a steady, and at times precipitous, rise in the numbers of SSDI and SSI 
applicants and beneficiaries. 
In deciding on whether or not a claimant can do other work at Stage 5 of the 
disability determination process, the SSA considers the person’s medical evidence, age, 
education, work experience, and any transferable skills. All social security programs are 
neutral towards gender, race, and many other sociodemographic factors; however, at the 
final stage of adjudication for many people, the SSA does consider age, education, and 
the intensity of previous work experience when adjudicating applications for disability 
benefits. The relationship between these considerations for decision making and an 
applicant’s functioning is poorly understood. 
Unlike many other trends in health services, the aging population is not likely a 
large driver of the current increasing applications, as almost all beneficiaries are under 
the age of 66. Once individuals reach the age of 66 years old, they are converted to the 
Social Security retirement program, which has a different funding source. There are, 
however, some demographic changes that may be driving the growth. The influx of 
women in the workforce in the late 20th century increased the number of people who 
could become eligible if a health condition limited their ability to work. Younger people 
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have also been receiving benefits in greater numbers, which means beneficiaries may be 
in the program longer. There have been shifts in the US economy, including fewer jobs 
for manufacturing and other traditional ‘blue collar’ workers, which has been exacerbated 
by the recession that started in 2008. These shifts displaced people from the workforce, 
making them possibly more likely to apply for SSDI benefits.4–6 
People who choose to apply for disability benefits through the Social Security 
Administration are a self-selected group and therefore likely to be unique. They have 
been out of work; they have specific health conditions that they feel limit their ability to 
work their current or other jobs; they have made the choice to apply to the disability 
insurance program. It is necessary to understand whether individual characteristics such 
as age, race, or gender play a role in assessment of functioning. Any relationship shown 
may reveal how different groups or types of people behave when experiencing a 
functional limitation. Further, if the Social Security Disability programs are being used as 
an economic alternative to those not actually disabled, then we might hypothesize that 
there are groups of applicants who are higher functioning. 
When measuring a claimant’s function, differences in functional outcome scores 
could be due to measurement error; Item Response Theory (IRT) allows for the detection 
and correction of one particular type of measurement error that may be a concern when 
looking at diverse populations. Differential Item Functioning (DIF) is when individuals 
with different characteristics with the same ability level have a different probability of 
endorsing an item on an IRT scale. For example, individuals’ with different demographic 
characteristics have different experiences that may influence responses to individual 
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questions on self-reported measures unrelated to their actual functioning. If this 
differential response pattern on items impacts scores, then the individuals score is 
reflective of more than just their level of functioning—which is measurement error. Little 
is known about differences in how those with similar functional abilities respond to 
individual items on self-reported measures. If there is a desire to understand how a 
diverse group of claimants differ functionally by demographics, we first must correct for 
measurement error that would relate to demographic characteristics and function. 
 This paper has three aims. The first is to examine how claimants compare 
sociodemographically to the working age US population. Second, to determine whether 
gender (men v. women), race (white v. not white), or age (age <55 and ≥55) affected 
respondents item responses, independent to function (that is, identify Differential Item 
Functioning (DIF)). Once there is a way to control for DIF, the final aim is to assess 
differences in claimants’ functional status by gender, age, race, ethnicity, urban/rural 
status, and education. 
Conceptual Framework 
 One of the leading models for characterizing the multifaceted nature of disability 
is the World Health Organizations (WHO) International Classification of Functioning, 
Disability and Health (ICF). The ICF calls for research on disability and health to be 
examined with a “whole person” perspective. The ICF is a biopsychosocial model of 
disability that characterizes disability as a result of the complex relationship between 
individual health characteristics, environmental factors, personal factors, and the extent to 
which those interactions affect a person’s ability to perform activities and participate in 
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daily roles, such as work. This study examines how the ICF domain of Personal Factors 
(gender, age, Gender, Race, Ethnicity, Age, Urban/Rural Status, Education) influence 
function at the Activity level, as measured by the WD-FAB.  
 
Methods 
Sample 
This study uses data from the development of the WD-FAB. The study involved 
two samples, referred to as the “claimant sample,” and the “general sample.” In the 
claimant sample, a random sampling from a pool of 16,500 SSA disability claimants who 
applied for benefits in the last 2 months, stratified by urban/rural status across the ten 
national SSA regions, yielded a final sample size of 3,793. The general sample includes 
2,100 working age adults, obtained using sample matching whereby samples 
representative of a study-appropriate target population could be constructed from large 
but unrepresentative pools of opt-in survey respondents.7  In the general sample, there is a 
core sample of 1,000 individuals, representative of the US working age population (used 
for Aim 1), and an additional oversample of several racial and ethnic minority groups:  
Black or African Americans, Hispanic/Latinos, and Asian Americans (used only within 
DIF analysis, for power). T-test for continuous variables and Pearson Chi-square tests for 
categorical variables tested differences between the means and proportions of the 
demographic groups between the two samples. 
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Outcome Measure 
The Work-Disability Functional Assessment Battery (WD-FAB), is a new self-
reported measure of activity limitations relevant to work and work disability.8–12 It was 
created to allow the Social Security Administration (SSA) to collect systematic and 
comprehensive information about claimants’ functioning to inform the disability 
determination process.  The WD-FAB uses Item Response Theory (IRT).13  In measures 
that employ IRT, each item is ordered in a hierarchy along a unidimensional construct, 
and scores are based upon probability models that represent the likelihood that a 
respondent selects a response choice, given their ability on that construct.8,14, 13  In this 
analysis, the battery consists of seven scales: three physical factors (Basic Mobility, 
Upper Body Function, and Fine Motor Function), and four nonphysical factors 
(Cognition & Communication, Resilience/Sociability, Self-Regulation, and Mood & 
Emotions)15–17  Raw scores on the WD-FAB are first scored in logits, converted to Z-
scores which are then transformed to T-scores. The T-scores are based upon the score 
distribution of the general sample of working age adults, with a mean of 50 and a 
standard deviation of 10, with higher scores representing higher function. 
Adjustment for Measurement Error (Differential Item Functioning) 
In both samples a two-step IRT based DIF method was applied to assess DIF 
across three pairs of groups: age (<55 vs. ≥55), gender, and race (white vs. non-white).18–
20 In the first step, the mean and standard deviation of the focal group is estimated by 
fitting a two-group IRT model with all item parameters set equally across the reference 
and focal groups. The Wald X2 test was used to examine DIF by fitting another two-
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group IRT model with the mean and SD of the focal sample fixed as previous estimates.  
In the second step, non-DIF item parameters identified in the first step are set equal 
across reference and focal groups, and the mean and standard deviation of the focal group 
are free to estimate. Wald X2 was used to examine the DIF in the rest of the items using a 
two-group IRT model. Benjamin–Hochberg procedure was used to adjust p-value for 
Wald-X2 tests.  
For the DIF item(s), the item characteristic curves and response characteristic 
curves were visually examined and, the wABC (the weighted absolute difference between 
item characteristic curves) was calculated by integrating the absolute difference between 
the expected score functions of reference and focal groups over the latent distribution. 
Applying standard thresholds, 5-category items with wABC> 0.3 and 4-category items 
with wABC> 0.24 were classified as DIF. For items that are classified as DIF, the content 
was considered to possibly explain the source of the differential response patterns to an 
item. 
Differences in Claimants’ Functional Scores 
Differences in WD-FAB scores among claimants were tested across different 
personal factors: age, gender, race, Hispanic ethnicity, urban/rural status, and education. 
Age and education were selected because of their incorporation into the disability 
determination process. Gender was selected because one of the main trends accounting 
for the increase of applicants is due to the increase of women in the workforce over the 
past decades. The race and ethnicity variables were selected because there are several 
societal beliefs about different racial and ethnic group’s usage of public assistance such 
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as SSA disability programs. And urban/rural status was selected due to the differential 
access to resources in those two broad areas, and a general difference in the type of work 
that people do in those areas as well. 
For the race groups, the survey allowed individuals to select multiple race 
categories. All comparisons were done by those who selected they were a particular race, 
compared to all of those who did not select that race. Therefore, the groups are not 
mutually exclusive. Independent t-tests were conducted to assess differences in the 
functioning scores across key subgroups. The significance level for all analyses were set 
at alpha=0.05. Where statistical differences existed in mean scores between the groups, 
additional analysis of the magnitude of the mean differences was performed by 
calculating Cohen's d effect size. Small (0.2), medium (0.5) and large (0.8) were defined 
for Cohen's d.21 
 
Results 
Aim 1: Demographic Differences between Claimants and Working Age Adults 
The demographic characteristics of the claimant sample is compared to the 
general sample in Table 2.1. Compared to the general sample, claimants are slightly 
more likely to be women, slightly more likely to be over 55 years old, and slightly more 
likely to live in rural areas. There are disproportionately fewer white claimants, and more 
black/African American claimants. There are fewer Asian or Latino claimants. In terms 
of education, there are more claimants with less than a high school diploma, and fewer 
claimants with any college or a college degree. 
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Table 2.1. Sample Characteristics  
Characteristic Working Age Adult 
N=1000 
Claimant Sample 
N=3793 
 N  Weighted % N % 
Age mean (sd)*** 43.67 (13.44) 47.54 (11.77)  
Men* 472  49.81% 1721 45.48% 
Age 18–55* 799  69.77% 2476 65.28% 
White*** 746  74.59% 2489 66.28% 
Black***  145  12.74% 1022 27.22% 
Asian*** 37  8.60% 33 0.88% 
Latino***  155  14.21% 298 7.93% 
Urban*** 849  80.00% 2742 72.64% 
Education***      
    Less than HS 36  3.61% 597 15.74% 
    HS or GED 344  34.45% 1214 32.01% 
    Associates Degree 93  9.64% 320 8.44% 
    Vocational  52  5.30% 261 6.88% 
    Some College 188  18.02% 904 23.83% 
    College or More 284  28.74% 489 12.89% 
*p<0.05 
**p<0.01 
***p<0.001 
     
 
Aim 2: Differential Item Functioning: Claimants & Working Age Adults 
In total 17 of the 309 items displayed DIF (Table 2.2). Most of the DIF was based 
upon gender. For the one non-uniform DIF item identified, the switch in trend for this 
item occurred at a very low score, 2.5 standard deviations below the mean. Therefore, it 
is not likely that many individuals will fall in that score range. The Item Characteristic 
Curves of all of the DIF items can be found in Appendix 2.1. 
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Table 2.2. WD-FAB Items that Displayed DIF 
Item Content Scale Sample Characteristic 
Are you able to sit on a stool without back support? Basic Mobility Claimant Age 
I can relate to other people’s feelings Cognition & Communication Claimant Gender 
I don’t know why I cry so often Mood & Emotions Claimant Gender 
I suddenly become emotional for no reason Mood & Emotions Claimant Gender 
Are you able to unload a washing machine? Basic Mobility Claimant Gender 
Are you able to walk for at least 30 minutes? Basic Mobility Claimant Gender 
Are you able to unload the dishwasher? Upper Body Function Claimant Gender 
Are you able to use a nut cracker? Upper Body Function Claimant Gender 
Are you able to open a bottle of soda? Fine Motor Function Claimant Gender 
Are you able to chop or slice vegetables for a large meal? Fine Motor Function Claimant Gender 
Are you able to put on a watch or bracelet? Fine Motor Function Claimant Gender 
Are you able to walk 150 feet (45 meters) on flat ground? Basic Mobility Claimant Race 
I have to talk very slowly to make myself understood Cognition & Communication Claimant Race 
I can hear things that other can’t Self-Regulation Claimant Race 
People have told me that sometimes I act strange. Self-Regulation General Age 
I worry people are criticizing me even when they are not. Mood & Emotions General Age 
I feel sick when I have to speak in front of people. Mood & Emotions General Gender 
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Three items displayed DIF based upon age group. For the one physical item, “Are 
you able to sit on a stool without back support?” within the Basic Mobility scale, 
individuals in the older age group were more likely to say able—that is they had “higher” 
responses on that item compared to the younger group individuals who had the same 
overall Basic Mobility score.  The two mental function items (“People have told me that 
sometimes I act strange” from Self-Regulation, and “I worry people are criticizing me 
even when they are not” from Mood & Emotions) also showed the older group displayed 
higher responses on the questions compared to their same scoring younger counterparts.  
Three items displayed DIF based upon the race group, and for all three items the white 
group self-reported higher responses on the individual items compared to those with the 
same score in the non-white group. The items were one Basic Mobility item, “Are you 
able to walk 150 feet (45 meters) on flat ground, one Cognition & Communication item 
“I have to talk slowly to make myself understood,” and one Self-Regulation item “I can 
hear things that others can’t.” 
Most of the DIF items found were in the gender comparisons. The three mental 
function items were: “I can relate to others people’s feelings, “I don’t know why I cry so 
often,” and “I suddenly became emotional for no reason.” These seem to be reflective of 
how traits such as empathy and behaviors related to displaying certain types of emotions 
(specifically sadness and crying) are gendered. Seven items from the physical function 
scales showed gender based DIF. 
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Aim 3: Differences in Claimants Functional Scores 
Table 2.3 shows the average scores for the entire claimant sample. The WD-FAB 
scores are based upon the score distribution of the general sample, with a mean of 50 and 
a standard deviation of 10, with higher scores representing higher function. For all scales, 
the claimant sample is functioning generally one half to almost one and a half standard 
deviations below average in the general sample. In total, these results provide no 
evidence that ‘non-disabled’ people are applying en masse. The scores on the whole are 
lower in the physical function scales (36.17–38.81) than the mental function scales 
(41.13–46.34). This could be due to different prevalence’s of different health conditions 
in the sample; if fewer people with these mental health problems are in the sample, then it 
would make sense that a large portion of the sample would have nearer to average mental 
functioning scores. This could also be due to the different demographic makeup of the 
claimant sample, compared to the general sample. 
Table 2.3. Average WD-FAB Claimant Scores 
WD-FAB Scale  
 n Mean SD 
Basic Mobility 3788 37.39 5.61 
Upper Body 3188 36.17 5.74 
Fine Motor 3188 38.81 6.51 
Cognition & Communication 3792 41.73 7.71 
Self-Regulation 3791 45.67 11.50 
Resilience-Sociability 3770 46.34 10.77 
Mood & Emotions 3189 41.13 13.52 
 
Table 2.4 shows the results of T-test and effect sizes for all personal factor 
comparisons within claimants where a significant result was found, adjusting for DIF; the 
effect sizes are visually displayed in Figure 2.1. The observed differences and effect 
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sizes will be summarized together. Most of the differences, and the differences with the 
largest magnitudes were between claimant men and women, and between older and 
younger claimants. 
For the comparisons based upon gender, men had higher scores than women in 
Basic Mobility, Upper Body, Cognition & Communication, and Mood & Emotion, while 
women had slightly higher scores than men in Self-Regulation. Most of the effects were 
small and some bordered on moderate (0.153–0.351).  In the physical function scales, the 
younger group had higher scores; in the mental health function scales, the older group has 
higher scores. The largest effect was seen for differences in Mood & Emotions (0.535). 
There were few significant differences found for all of the different race group 
comparisons, and those that were observed had very small effect sizes (0.077–0.237). 
White claimants had slightly lower scores for Resilience/Sociability, and higher scores 
for Self-Regulation. Black claimants had slightly higher scores for Basic Mobility, and 
Resilience/Sociability, and slightly lower scores for Self-Regulation. Hispanic/Latino 
claimants had lower scores in Self-Regulation and Mood & Emotions. No significant 
differences were found for Asian claimants. 
Claimants from rural areas had lower scores in Basic Mobility, Upper Body, Fine 
Motor, and Cognition & Communication, compared to those in an urban area. Finally, for 
the education comparison, claimants with a HS/GED or less had lower scores on all 
Mental Health function scales, with effect sizes ranging from 0.128–0.366. There were no 
observed differences in the physical function scales. 
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Table 2.4. Differences in Claimant WD-FAB Scores by Personal Factors 
 Men Women   
Scale mean sd mean sd p Effect 
Size (d) 
Basic Mobility 38.13 5.67 36.78 5.49 <.0001 0.242 
Upper Body Function 37.26 5.81 35.27 5.51 <.0001 0.351 
Fine Motor Function 39.02 6.35 38.64 6.64 0.0988  
Cognition & Communication 42.39 8.11 41.21 7.32 <.0001 0.153 
Self-Regulation  45.22 11.27 46.05  11.67 0.0264 0.072 
Resilience-Sociability 46.41 11.03 46.27 10.55 0.6904  
Mood & Emotions 42.96 13.46 39.63 13.39 <.0001 0.247 
  
Age 18–54 
 
Age 55–66 
  
Scale mean sd mean sd p Effect 
Size (d) 
Basic Mobility 37.77 5.95 36.67 4.83 <.0001 0.196 
Upper Body Function 36.45 6.13 35.68 4.92 0.0001 0.133 
Fine Motor Function 39.14 6.66 38.22 6.21 0.0001 0.140 
Cognition & Communication 40.93 7.66 43.25 7.56 <.0001 0.303 
Self-Regulation  44.14 12.15 48.53  9.52 <.0001 0.388 
Resilience-Sociability 45.56 11.38 47.80 9.34 <.0001 0.208 
Mood & Emotions 38.61 13.74 45.63  11.86 <.0001 0.535 
  
White 
 
Not White 
  
Scale mean sd mean sd p Effect 
Size (d) 
Basic Mobility 37.34 5.53 37.50 5.78 0.4066  
Upper Body Function 36.18 5.65 36.14 5.89 0.8667  
Fine Motor Function 38.87 6.33 38.68 6.90 0.4573  
Cognition & Communication 41.76 7.60 41.70 7.97 0.8103  
Self-Regulation  46.33 10.67 44.40 12.95 <.0001 0.167 
Resilience 46.01  9.98 47.07 12.20 0.0074 0.099 
Mood & Emotions 41.02 13.10 41.34 14.44 0.5527  
  
Black 
 
Not Black 
  
Scale mean sd mean sd p Effect 
Size (d) 
Basic Mobility 37.71 5.77 37.27  5.55 0.0336 0.077 
Upper Body Function 36.29 6.00 36.12  5.63 0.4817   
Fine Motor Function 38.85 6.97 38.79 6.34 0.8430  
Cognition & Communication 41.75 7.96 41.74 7.64 0.9716  
Self-Regulation  44.63  13.00 46.07 10.90 0.0017 0.124 
Resilience-Sociability 47.20  12.33 46.05 10.13 0.0085 0.105 
Mood & Emotions 41.81 14.80 40.87 13.05 0.1072  
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Asian Not Asian 
Scale mean sd mean sd p Effect 
Size (d) 
Basic Mobility 34.46 5.86 37.38 5.61 0.2723  
Upper Body Function 37.09 4.99 36.16 5.73 0.4020  
Fine Motor Function 39.97 4.51 30.80 6.53 0.1911  
Cognition & Communication 41.58 7.45 41.74 7.73 0.9039  
Self-Regulation  42.54 11.34 45.70 11.52 0.1165  
Resilience-Sociability 49.40 10.19 46.34 10.79 0.1051  
Mood & Emotions 40.84 14.25 41.12 13.54 0.9148  
  
Latino 
 
Not Latino 
  
Scale mean sd mean sd p Effect 
Size (d) 
Basic Mobility 37.75 5.76 37.36 5.60 0.2508  
Upper Body Function 36.33 5.85 36.15 5.72 0.6417  
Fine Motor Function 38.11 6.99 38.87 6.48 0.0803  
Cognition & Communication 41.15 8.07 41.79  7.70 0.1691  
Self-Regulation  44.04 12.98 45.84 11.31 0.0208 0.157 
Resilience-Sociability 45.34  12.3473 46.44 10.65 0.1396  
Mood & Emotions 38.17 13.96 41.38 13.48 0.0004 0.237 
       
 Rural Urban   
Scale mean sd mean sd p Effect 
Size (d) 
Basic Mobility 36.97  5.27 37.57 5.72 0.0024 0.106 
Upper Body Function 35.75 5.45 36.35 5.82 0.0061 0.105 
Fine Motor Function 38.25 6.45 39.04 6.51 0.0021 0.121 
Cognition & Communication 41.05  7.48 42.01 7.77 0.0007 0.124 
Self-Regulation  45.26 11.22 45.87 11.55 0.1421  
Resilience-Sociability 45.81 10.82 46.54 10.72 0.0629  
Mood & Emotions 40.79 13.18 41.28 13.65 0.3649  
  
HS/GED or Less 
 
Assoc, Voc, College 
 
Scale mean sd mean sd p Effect 
Size (d) 
Basic Mobility 37.54 5.58 37.27 5.63 0.1447  
Upper Body Function 36.15 5.69 36.21 5.77 0.7606  
Fine Motor Function 38.66 6.51 38.93 6.51 0.2490  
Cognition & Communication 40.75 7.47 42.65 7.79 <.0001 0.247 
Self-Regulation 43.50 11.62 47.64 10.96 <.0001 0.366 
Resilience-Sociability 45.43 11.13 47.21 10.31 <.0001 0.166 
Mood & Emotions 40.23 13.73 41.97 13.29 0.0003 0.128 
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Figure 2.1 Effect Sizes of Differences in Claimant WD-FAB Scores by Personal 
Factors 
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Discussion 
These analyses found that SSA disability claimants are more likely to be older, 
less educated, and black/African American compared to the working age US population; 
within claimants the differences in functional scores of greatest magnitude were between 
age groups and gender groups. Because these differences in scores are accounting for 
differential item functioning (DIF), we can be confident scores are due to true functional 
ability, not related to measurement error associated with the personal factors examined.  
Aim 1: Demographic Differences between Claimants and Working Age Adults 
Compared to a sample of working age adults in the US, SSA claimants tend to be 
slightly older, slightly more likely to be women, and more rural. In regards to race, 
claimants are more disproportionately Black or African American, with 
disproportionately fewer individuals self-identifying as white, Asian, or Latino. There are 
also more claimants with less than a high school diploma, and fewer claimants with a 
college degree. There are several possible ways to interpret these sociodemographic 
differences. In general, any group may be more likely to apply for benefits if they 
experience health conditions and/or functional limitations in greater frequencies than 
others. Alternatively, there may be fewer alternative jobs available or economic 
opportunities for particular groups of people. For example, the differences in urban 
versus rural status and education may be reflective of limited alterative job opportunities 
to those who live in rural areas22 and for individuals with lower education levels.23  
Finally, it could be that there are other factors influencing the choice to apply (beyond 
functioning and job factors), such as the role a person’s income and work plays in a 
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larger family unit. Each of these three general factors will be considered for the two most 
noted differences observed here: age, and race/ethnicity. 
For differences in age, among working age people there may be more physical 
health conditions that might lead to work disability in the older aged group.24,25 Many 
chronic health conditions, such as low back pain, arthritis, and cardiovascular disease, as 
well as other conditions such as stroke and cancer, tend to start or influence function later 
in life.26,27 We could postulate that older working age adults would be more likely to 
apply for SSA disability benefits. There could be generational trends with younger 
individuals working in different types of jobs with different functional demands, or 
occupations that are more accommodating to their functional limitations. Similarly, 
younger individuals have more potential ‘work years’ ahead of them, and may be more 
likely to look for different work in a different field with different functional demands, 
rather than apply for benefits. Finally, it could be that younger working age individuals 
may have more dependents (e.g. spouses or young children). It can take a long time to 
apply for and receive disability benefits—time during which a person cannot afford to not 
work. Younger workers who are in greater need of an immediate form of income then 
would be less likely to apply. Similarly, if the actual cash value of the benefits is not 
perceived to be high enough to support the family unit, younger workers may choose 
avenues other than applying for work disability benefits.28,29 
This study found that SSA claimants were more disproportionately black/African 
American, and less Latino and Asian. For Latino and Asian individuals, it is possible that 
there are language or cultural reasons that make applying more challenging and therefore 
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those individuals do not apply. For black/African American individuals, this could be a 
result of this group experiencing a greater prevalence of functional limitations—a result 
of race playing a large role in the social determinants of health and health outcomes.30–32 
It could also be that there are fewer job opportunities for black/African individuals—
unemployment rates do tend to be higher among black/African American individuals 
compared to white individuals. 32–34 
Aim 2: Differential Item Functioning 
There are several possible interpretations for the DIF findings described herein, 
although some items were challenging to interpret. The one physical item that displayed 
age based DIF (“Are you able to sit on a stool without back support?”) could be due to 
different experiences with sitting on those types of stool: perhaps the older group is less 
likely to have experience with it (possibly due to avoidance) and they are thinking of in 
the past when they did (when it may have been an easier task). The two mental function 
items (“People have told me that sometimes I act strange” from Self-Regulation, and “I 
worry people are criticizing me even when they are not” from Mood & Emotions) also 
‘favored’ the older group. One possible reason for this may be that the younger group has 
a heighted sensitivity for criticism from others. On the other hand, it could be that older 
individuals may be less self-aware or less concerned about these types of social criticisms 
and worries.  
In regards to race-based DIF, the one Basic Mobility item, (“Are you able to walk 
150 feet (45 meters) on flat ground”) does not contain language that would seem racially 
coded in any way. However, it is possible that the two groups interpret the distance of 
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150 feet (45 meters) differently. Finding DIF for the Cognition & Communication item “I 
have to talk slowing to make myself understood,” may be reflective of the different lived 
experiences of white claimants and black claimants. Regardless of actual Cognition & 
Communication ability, members of a racial or ethnic minority group may have 
experienced that they need to speak differently when communicating with the non-group 
members. This could be related to the phenomenon of code switching.35 Claimants in the 
two groups may be differentially interpreting the Self-Regulation item “I can hear things 
that others can’t,” because of cultural differences in what ‘hearing things’ may imply. It 
is possible that the non-white group is taking a more figurative approach to the phrase, 
reading it as insight, intuition, or related to spirituality. 
The gender based DIF findings generally seem to align with gender stereotypes or 
activities that may be considered gendered in American culture.36,37 The three mental 
function DIF items (“I can relate to others people’s feelings, “I don’t know why I cry so 
often,” and “I suddenly became emotional for no reason” ) seem to reflect how traits such 
as empathy and behaviors related to displaying emotions (specifically sadness, anger, and 
crying), are very gendered in U.S. culture. Those traits and behaviors could be viewed as 
“typically feminine,” which is why it is not surprising that men who are at the same 
communication and emotional functioning level are less likely to endorse those activities. 
On the physical function side, there were several items (“Are you able to unload a 
washing machine?” “Are you able to unload a dishwasher?” “Are you able to chop or 
slice vegetables for a large meal?”) where the DIF may be related to the fact that many 
domestic activities remain gendered. If men have less experience with cooking, doing 
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laundry, and cleaning dishes, then it would make sense that they would think these items 
are more difficult compared to women who are actually at the same physical functioning 
level.36 Similarly, gender DIF for the item “Are you able to put on a watch or a bracelet” 
may be due to the fact that men and women have different exposure to these types of 
accessories, and that jewelry is differently difficult to put on for the different genders—
with women’s bracelets and watches traditionally being smaller and therefore may be 
more difficult. 
The DIF findings in this study are similar to those in the literature.36,38 The 
PROMIS Depression item bank, found DIF based upon gender, including items that 
addressed crying, and general unhappiness, and age based DIF for items that addressed 
having something to look forward to, and enjoyment of current activities.39 The PROMIS 
physical function item bank found gender based DIF for an item involving “light house 
work.” 40 Studies that examine DIF in patient reported outcomes based upon 
race/ethnicity are rare, and in that regard, this analysis contributes to the field.41,42 
These DIF items are retained in the item bank, but with different item parameters 
(difficulty and discrimination/slope) for the individuals in the different groups. This 
allows for the retention of important item content, and for maintaining large item pools. 
Most importantly however, it means that because WD-FAB scores are accounting for 
DIF, we can be more confident that observed differences in scores between groups (in 
this analysis and in general use of the measure) are true differences, and not related to 
this type of measurement error. This means that future researchers using the WD-FAB 
can be confident that the scores obtained are reflections of true function without concerns 
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about measurement error related to a respondent’s gender, race/ethnicity, or age.  
Aim 3: Differences in Claimants Functional Scores 
The prior literature generally suggests that women, non-white individuals, and 
older individuals tend to perform worse on functional assessments.43–47 This study found 
similar results among claimants for gender and somewhat different results for race and 
ethnicity, although the effects are small. The largest effects seen were for men’s higher 
Upper Body Function compared to women (d=0.351), the older groups higher Self-
Regulation (d=0.388) and Mood & Emotions scores (d=0.535), and higher education 
group’s higher scores in Self-Regulation (d=0.366) .The finding that claimants in the 
older group had lower scores on all physical functional scales, and higher scores on all of 
the behavioral/mental function scales compared to the younger group has also been 
observed in other groups with chronic health conditions.26,48 Differences in mental health 
function based on education have also been found elsewhere.49,50 This paper does not 
attempt to explain the sources of these observed differences between claimants, but they 
present interesting areas for discussion, particularly in light of this paper’s first aim.  
The prevalence of different types of conditions (such as angina/MI, COPD or 
arthritis and mental conditions) are possibly associated with functional differences among 
claimants. For example, first onset of severe mental illness tends to occur in young 
adulthood.51 Therefore, if the younger claimants are more likely to be applying due to a 
mental health condition, then their scores on the mental health scales would be lower 
compared to older claimants, which is what we found. Conversely, if older claimants are 
more likely to be applying due to physical reasons (arthritis, low back pain, cancer, etc.), 
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then their scores on the physical health scores would be lower compared to younger 
claimants, which again is what we found here.  
Differences in function could also be reflective of different ‘thresholds’ for 
applying for benefits in different subgroups. Hypothetically, if a person works in a job 
that is very physically demanding, then a smaller reduction in his or her physical function 
may be ‘enough’ to initiate the decision to apply for disability benefits. That might be 
interpreted as that person having a ‘lower threshold’ than someone who has a job that 
allows them to sit for most of the workday. Applying this concept to this analysis, we can 
discuss what group may have different function-related thresholds, and its impact on the 
program. Finding that there are more women than men applying for disability benefits 
might suggest that women may have a lower threshold—however we found that when 
there were differences in function based upon gender, it was the men who had higher 
scores. Therefore, it is unlikely that women are disproportionately applying for benefits 
due to a lower threshold for those living with functional limitations.  
The general lack of differences in functional scores between the different race and 
ethnicity groups in the claimant sample warrants further discussion. Our first aim found 
that claimants are disproportionately black/African American, and the current policy and 
media discussions regarding the Social Security Disability programs that express concern 
about “not disabled” individuals applying to the program are also often associated with 
racial and ethnic minorities. If this latter explanation were the case, we may have found 
that the black/African American group of claimants had higher scores compared to other 
claimants. However, black/African American individual claimants were functionally no 
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different from other claimants. This suggests (1) fears about certain social groups 
applying for benefits when they do not ‘need them’ are not supported, and (2) there are 
likely other reasons to explain the observed race/ethnicity trend. Although this study and 
dataset does not allow for the investigation into what those reasons are, there are several 
possibilities which could be investigated in future research. One possible explanation 
could be different educational and economic opportunities available to individuals in 
difference race and ethnic groups. Different economic and employment outcomes by race 
have been described in the literature, with lower labor force participation among 
black/African American individuals compared to their white counterparts.33,34,52 This 
could also be reflective of the effects of systematic racism and discrimination on 
socioeconomic status and health.32  
This study has several limitations. First, the analysis was limited in the approach 
to characterizing race and ethnicity. The race groups examined as part of the third aim 
were not mutually exclusive and there was not separate capturing of multiracial 
individuals. Race was self-reported and allowed individuals to select any and all races 
that they identified as. Therefore, in regards to the three race categories (White, Black, 
and Asian), there are multiracial individuals in each group. However, there was no 
multiracial group in analysis due to small sample size of such claimants (n=35). In 
regards to the Latino comparison, the Hispanic identity question was asked separately 
from the race question, and therefore there are individuals from all three race categories 
(and others) in the Latino group.  Similarly, grouping all "non-white” individuals together 
for the DIF analysis has its limitations. Not all non-white claimants have the same social 
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context and experiences and interpretations that tend to be the origin of DIF; by grouping 
them all together, there may be some DIF that went undetected. Another limitation is that 
this analyses does not look at differences in job intensity/functional demands or previous 
work experience between claimant and the general working-age sample, or how 
claimants with different work demands and job types may be different functionally. 
Future initiatives should establish a more in depth understanding of who applies to the 
Social Security disability programs. 
There are several areas for future work based upon these analyses. Regarding 
DIF, qualitative interviews, could be conducted to further examine why the different 
groups are interpreting items differently, and get recommendations for writing new items 
that are more neutral. In addition, future studies with large sample sizes can be conducted 
for analysis of DIF by more specific race groups.  Another area of research involves the 
concepts of “thresholds” for applying for benefits. What is the level of functional 
limitations that a person meets before he or she applies for benefits, and how do those 
levels differ by sociodemographic groups? Given any possible differences, what are the 
other factors that determine a person’s “threshold”? For example, there are likely 
political, cultural, and personal factors that could have an influence on individual’s 
decisions to apply for disability benefits. Any such future research would also have to 
consider the influence the “economy” that a person is in—in terms of both national trends 
and local economies of job availability. 
Finally, it is known that more people apply to the disability programs when the 
economy is poor and job opportunities are limited. This study suggests that these 
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individuals do seem to be functionally limited, which implies that when there are a wider 
range of job opportunities and more jobs available, there are many people with functional 
limitations who are working.  Examining how individuals with functional limitations 
work when they are employed, can help to keep people in the workforce, and help to 
inform return to work efforts. 
There are also future areas of research related to the disability determination 
process itself. The SSA is more likely to give benefits to claimants who are older, of 
lower education levels, and who have previous work experience that are unskilled or with 
jobs that are non-transferrable. These results suggest that functionally, some of these 
assumptions are supported and others less so. These observations could be useful to help 
better refine adjudication decisions in light of other factors not measured here. For 
example, older claimants are more functionally limited physically compared to younger 
claimants, but not mentally. Perhaps there should be different guidelines based upon age 
given the different types of health conditions that are more reflective of general 
functional trends that are also based upon age. Similarly, claimants with less education 
are more functionally limited mentally compared to claimants with higher education, but 
no differences in physical function.  When considering other work options for an 
education level, the manner in which the two different groups tend to function should 
also be considered. 
 
Conclusion 
SSA disability claimants are more likely to be older, less educated, and 
black/African American compared to the working age US population. Seventeen of the 
		
67 
309 of Items in the WD-FAB item bank displayed DIF, mostly gender based. This 
suggests that DIF appears to have some impact on measuring function at the activity 
level, and future self-report measures should be sure to include diverse samples to be 
powered enough to conduct these analyses. We can now be confident that WD-FAB 
scores are reflections of true function without concerns about measurement error related 
to a respondent’s gender, race/ethnicity, or age. 
This paper is the first step towards long-term monitoring of trends in Social 
Security disability program applicants. Added to this monitoring could be trends in 
claimants’ diagnoses, past work experiences, and current job market factors. Knowing 
who applies for Social Security Disability programs, when, and why is important for 
future planning for the disability programs, and to help understand work disability as a 
whole. 
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Appendix 2.1 Item Characteristic Curves for WD-FAB items displaying DIF 
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male 
claimants are 
more like to 
say 
"disagree" 
than females. 
 
At same 
score level, 
people 
age>=55 are 
more like to 
say 
"disagree" 
than those 
age<55. 
 
0
0.5
1
1.5
2
2.5
3
3.5
4
-5 -4 -3 -2 -1 0 1 2 3 4 5
Ex
pe
ct
ed
	S
co
re
Z	score
In	the	past	7	days,	I	suddenly	became	emotional	for	no	reason.
Male
Female
0
0.5
1
1.5
2
2.5
3
-5 -4 -3 -2 -1 0 1 2 3 4 5
Ex
pe
ct
ed
	S
co
re
Z	score
Please	specify	your	level	of	agreement:	I	don't	know	why	I	cry	
so	often.
Male
Female
0
0.5
1
1.5
2
2.5
3
-5 -4 -3 -2 -1 0 1 2 3 4 5
Ex
pe
ct
ed
	S
co
re
Z	score
Please	specify	your	level	of	agreement:	People	have	told	me	
that	sometimes	I	act	strange.
AGE<55
AGE>=55
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At same 
score level, 
people 
age>=55 are 
more like to 
say 
"disagree" 
than those 
age<55. 
 
  
  
 
 
 
Score>-2.5 
range, at 
same score 
level, males 
are more like 
to say 
"disagree" 
than females. 
Score<=-2.5 
range, at 
same score 
level, 
females are 
more like to 
say 
"disagree" 
than males. 
 
 
 
 
 
  
0
0.5
1
1.5
2
2.5
3
-5 -4 -3 -2 -1 0 1 2 3 4 5
Ex
pe
ct
ed
	S
co
re
Z	score
Please	specify	your	level	of	agreement:	I	worry	people	are	
criticizing	me	even	when	they	are	not.
AGE<55
AGE>=55
0
0.5
1
1.5
2
2.5
3
-5 -4 -3 -2 -1 0 1 2 3 4 5
Ex
pe
ct
ed
	S
co
re
Z	score
Please	specify	your	level	of	agreement:	I	feel	sick	when	I	have	
to	speak	in	front	of	people.
Male
Female
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CHAPTER THREE: DETERMINING FUNCTIONAL PROFILES OF COMMON 
CONDITIONS 
 
 
Introduction 
The United States Social Security Administration’s (SSA) disability programs 
provide financial support to over 10.3 million Americans through the SSDI program and 
8.3 million additional individuals through the SSI program, making this program the 
largest federal provider of financial assistance to disabled workers and their families.1 In 
2014 alone, over 750,000 recipients were awarded Social Security Disability Insurance 
(SSDI) benefits because of a work limiting health condition.1 The Social Security Act 
defines work disability as an inability to engage in “substantial gainful activity due to any 
medically determinable physical or mental impairment that can be expected to result in 
death or to last for a continuous period of not less than 12 months.”1 The past two 
decades have seen a steady and at times precipitous rise in the number of SSDI applicants 
and beneficiaries.  
The evaluation process for determining work disability includes five sequential 
steps.2,3 First, the SSA verifies that a person is not currently employed in what is referred 
to as a substantially gainful activity (SGA). Second, the person applying for disability 
benefits (referred to as a claimant) must demonstrate that a condition is present that 
interferes with what would be basic work activities. These first two steps are to verify the 
basic eligibility criteria for meeting the statutory definition of work disability. Then, the 
applicant’s list of conditions—referred to as allegations—along with their associated 
medical documentation, are compared against the SSA’s “Listing of Impairments,” which 
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are grouped into fourteen major body systems. SSA’s 14 “listings” are: Musculoskeletal 
System, Special Senses and Speech, Respiratory System, Cardiovascular System, 
Digestive System, Genitourinary Disorders, Hematological Disorders, Skin Disorders, 
Endocrine Disorders, Congenital Disorders that Affect Multiple Body Systems, 
Neurological, Mental Disorders, Cancer, Immune System Disorders. If the claimant’s 
impairment does not meet specified severity criteria in the listings, then he/she advances 
to the next steps: previous and potential work capacity. At the fourth step, the SSA uses 
medial evidence and other relevant documents to complete what is called a Residual 
Functional Capacity (RFC) Assessment. There is both a Physical and Mental RFC, and 
each is filled out on behalf of the claimant, with instructions that each activity is to be 
evaluated within the context of the claimant’s ability to sustain that activity over a normal 
workday. For the Physical RFC, activities include limitations in exerting physical energy, 
posture, manipulation, visual acuity, communication, and the environment. Mental RFC 
activities relate to understanding and memory, concentration, social interaction, and 
adaptation. Finally, the SSA will examine whether a claimant can perform any past work 
or other substantially gainful work available in the national economy based on the RFC 
assessments. 
The basis for the SSA listings are anatomic, diagnostic, and functional, the mix of 
which varies from listing to listing, of which there are more than one hundred. For each 
body system, there are descriptions of diagnoses and impairments considered severe 
enough to prevent an individual from doing any gainful activity. The body systems and 
criteria were initially developed through expert consensus for the purpose of expediting 
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claims. The rationale was if there were a set of conditions and severity level that the 
Administration could agree would qualify a claimant as definitely work-disabled, 
checking if a claimant met those criteria would enhance efficiency of the determination 
process. The SSA would save on resources spent on subsequent stages, and people who 
are in need of financial assistance would receive their benefits in a timely fashion. 
Initially, the listing process was predominately used as determination justification—once 
accounting for 90% of awards. Currently, however, only 52% of beneficiaries received 
their determination at the listing stage.4 The cause of this drop is not known. However, 
one potential explanation is the change in the types of conditions claimants have over the 
past several decades. Historically, cancer and cardiovascular conditions accounted for 
more than half of the benefits awarded; currently musculoskeletal system and connective 
tissue, and mental disorders are the most common categories of diseases.5 It is possible 
that this change is related to the decreased efficiency or possibly relevance of the listing 
stage. Musculoskeletal and mental condition severity are more difficult to characterize 
with traditional biomedical criteria, and the symptoms can fluctuate over time. 
In 2007, the Institute of Medicine Committee on Improving the Disability 
Decision Process issued their final report and recommendations regarding the SSA’s 
medical procedures and criteria for disability determination.4  The listings and body 
system groupings, their validity, and utility were a large focus of the report’s findings and 
recommendations. The IOM committee pointed out that use of the listings relies on an 
assumption there are groups of individuals identifiable based upon medical impairments, 
and these impairments are related to functional impairments, however “little work has 
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been done to establish the extent to which the Listings are a valid measure of work 
disability.”4 Beyond the SSA context, the link between diagnosis and function has not 
been established for a wide range of conditions.6,7 The report also mentions the increasing 
number of claimants who report multiple impairments, and suggest that rather than trying 
to match multiple conditions to a single listing, common comorbidities could possibly be 
added to the listings, instead of waiting to assess them at steps 4 and 5. Finally, the 
committee emphasized the importance of robust functional assessments at the listing 
stage, and recommended improvements in this area. 
Functional profiles could help present a whole picture of a person’s functional 
ability across a range of content areas—referred to as domains—that are considered 
potentially important for work-related functioning. A functional profile is a display of a 
person’s scores on a functional measure, across multiple domains, rather than a singular 
score. A profile approach can examine if there is a unique constellation of functional 
abilities for individuals with different conditions. 
The main challenge for the Listing process is the untested assumption that 
individuals in a single listing diagnostic group will have similar levels of functioning in 
similar ways. This paper attempted to test that assumption, and has two aims. The first is 
to identify common patterns of allegations among SSI and SSDI claimants, as a means of 
assessing if the current fourteen body system categories are distinct. The second aim is to 
develop unique functional profiles for the different diagnostic categories for the purpose 
of exploring if there is indeed a link between diagnosis and function. The hypotheses for 
this aim are (1) claimants with a physical health allegation will have lower scores on all 
		
83 
physical function scales compared to all other claimants, and (2) claimants with a mental 
health allegation will have lower scores on all mental health function scales compared to 
all other claimants. 
Conceptual Framework 
 One of the leading models for characterizing the multifaceted nature of disability 
is the World Health Organizations (WHO) International Classification of Functioning, 
Disability and Health (ICF). The ICF calls for research on disability and health to be 
examined with a “whole person” perspective. The ICF is a biopsychosocial model of 
disability that characterizes disability as a result of the complex relationship between 
individual health characteristics, environmental factors, personal factors, and the extent to 
which those interactions affect a person’s ability to perform activities and participate in 
daily roles such as work. This study examines the relationship between Health 
Conditions, measured by claimant’s allegations and function at the Activity level, as 
measured by the WD-FAB. 
 
Methods 
Outcome Measure 
The Work-Disability Functional Assessment Battery (WD-FAB), is a new self-
reported measure of activity limitations relevant to work and work disability.8–12 The 
WD-FAB was created so that the Social Security Administration (SSA) can collect 
systematic and comprehensive information about claimant functioning to inform the 
disability determination process.  The WD-FAB uses Item Response Theory (IRT).13  In 
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measures that employ IRT, each item is ordered in a hierarchy along a unidimensional 
construct, and scores are based upon probability models that represent the likelihood that 
a respondent selects an answer choice, given the difficulty level of the item and their 
ability on that construct.8,14, 13  In this analysis, the battery consists of seven scales: three 
physical factors (Basic Mobility, Upper Body Function, and Fine Motor Function), and 
four nonphysical factors (Cognition & Communication, Resilience/Sociability, Self-
Regulation, and Mood & Emotions).15–17  Raw scores on the WD-FAB are first scored in 
logits, converted to Z-scores which are then transformed to T-scores. The T-scores are 
based upon the score distribution of a general sample of working age adults, with a mean 
of 50 and a standard deviation of 10, with higher scores representing higher function. 
WD-FAB scores are examined for the claimant sample only in this study, but scores are 
referenced to a 50 from the general sample of working age adults. 
Sample 
This study used data from the development of the WD-FAB. The study involved 
two samples, referred to as the “claimant sample,” and the “general sample.” In the 
claimant sample, a random sampling from a pool of 16,500 SSA disability claimants who 
applied for benefits in the last 2 months, stratified by urban/rural status across the ten 
national SSA regions, yielded a final sample size of 3,793. The general sample contains a 
total of 2,100 working age adults, obtained using sample matching whereby samples 
representative of a study-appropriate target population could be constructed from large 
but unrepresentative pools of opt-in survey respondents from the online research 
organization YouGov.18 This study uses scores from the claimant sample, but scores on 
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the WD-FAB are scaled to the general sample, and therefore scores can be interpreted 
relative to working age sample. 
Allegation Coding 
When claimants applied for benefits, they list a series of conditions that make it 
difficult for them to work, referred to as allegations. Based upon the definitions in the 
SSA’s “Blue Book,” each claimant’s allegations were classified into a potential 
listing/body system group. The result was fourteen new dichotomous variables (one for 
each body system). For example, if a claimant listed “anxiety, mitral valve prolapse, 
arthritis; heart” the listings for this person would be Mental Conditions, Cardiovascular, 
Musculoskeletal. This process did not require parsing out if the “heart” description 
referred to the mitral valve prolapse or not, because they had already been classified as 
Cardiovascular.  
Latent Class Analysis 
The 14 listing/body system group variables created in the previous step are not 
mutually exclusive, which presents challenges for comparing scores across listing/body 
system groups; in addition, making comparisons across fourteen groups was not 
particularly feasible or practical. Because of this, a Latent Class Analyses (LCA) was 
conducted based upon the 14 dichotomous listing/body system group variables.19–21 The 
goal of LCA is to identify common subgroups/typologies within a latent variable. In this 
case the goal is to identify common allegations, and patterns of ‘co-allegations.’ LCA 
was conducted for 1–7 class models. Model choice was determined based upon a series 
of fit criteria. The best fit model was the one that showed the lowest Akaike information 
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criteria (AIC), Bayesian information criteria (BIC), and sample size adjusted Bayesian 
information criteria (adj-BIC). In the interest of also selecting the most parsimonious 
model (model with fewest number of classes), three different likelihood ratio tests 
(Vuong-Lo –Mendell-Rubin LRT, Lo-Mendell-Rubin Adjusted LRT, and Parametric 
Bootstrapped LRT) were examined. Significant p values for these tests indicate that the 
current model has better fit compared to the model with one fewer class.22 
Developing Functional Profiles 
Independent t-tests and ANOVA with post-hoc Tukey tests were used to assess 
differences in the average functioning scores across the latent classes identified. The 
significance level for all analyses was set at alpha 0.05. Where statistical differences 
existed in mean scores between the groups, additional analysis of magnitude of the mean 
differences was performed by calculating Cohen's d effect size. Small (<.2 to <.4), 
medium (0.4–0.8), and large effects (>0.8) were defined for Cohen's d.23 Radar plots are a 
way to graphically display multiple continuous variables each on its own axis, all starting 
from the same point; the result resembles as spider web. Radar plots were generated to 
display the mean scores for each group to illustrate the unique functional phenotype of 
each group. 
 
Results 
 The claimant sample was 45.48% male, average age 47.54 years. 66.28% of the 
sample reported that they identified as white, and 27.22% identified as black/African 
American (Table 3.1). WD-FAB scores for the entire claimant sample are also presented 
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in Table 3.1.  The physical function scores range from 36.17–38.81, the mental health 
function scores range from 41.13–46.34. Overall, claimants are functioning at a level 
lower than general working age adults in the U.S.   
Table 3.1 Sample Characteristics 
Characteristic Claimant Sample 
N=3,793 
 N % 
Age mean (sd) 47.54 (11.77)  
Men 1,721 45.48% 
White 2,489 66.28% 
Black  1,022 27.22% 
Asian  33 0.88% 
Latino  298 7.93% 
Urban 2,742 72.64% 
Education   
Less than HS 597 15.74% 
HS or GED 1,214 32.01% 
Associates Degree 320 8.44% 
Vocational Training 261 6.88% 
Some College No Degree 904 23.83% 
College or More 489 12.89% 
   
WD-FAB Scale Mean SD 95% LCL 95% UCL 
Basic Mobility 37.39 5.61 37.22 37.58 
Upper Body 36.17 5.74 35.98 36.38 
Fine Motor 38.81 6.51 38.59 39.04 
Cognition & Communication 41.73 7.71 41.49 41.98 
Self-Regulation 45.67 11.50 45.31 46.038 
Resilience 46.34 10.77 46.00 46.69 
Mood & Emotions 41.13 13.52 40.67 41.61 
   
 
Allegation Coding 
 The results of the initial allegation coding are presented in Table 3.2. The most 
common listing/body system group categories were Musculoskeletal (61.01%), Mental 
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(49.35%), and Cardiovascular conditions (31.51%). Least common were Hematological 
(2.27%), Skin (1.48%), and Congenital conditions (0.11%).  
Table 3.2 Frequencies of Allegations by Listing/body system group 
Group n % 
Musculoskeletal 2314 61.01 
Mental 1872 49.35 
Cardiovascular 1195 31.51 
Endocrine 711 18.75 
Respiratory 670 17.66 
Neurological 638 16.82 
Digestive 467 12.31 
Special Senses & Speech 406 10.70 
Cancer 189 4.98 
Genitourinary 155 4.09 
Immune 146 3.85 
Hematological 86 2.27 
Skin 56 1.48 
Congenital 4 0.11 
 
Multiple claimants had allegations that were classified into multiple listing 
groups. Figure 3.1 shows the distribution of the frequency of listing groups. The average 
number listing group classifications was 2.35 (1.24), the median was 2, and the mode was 
1. As reflected in the figure, most claimants had allegations that went into one or two 
listing/body system group. However, many individuals had more allegations, including as 
many as eight different listing groups. There were also a few individuals whose 
allegations did not fit into any listing group; many of those individuals had allegations 
such as fibromyalgia and chronic fatigue syndrome. These conditions are not classified 
into a body system, which is the basis for many of the listings. The WD-FAB scores by 
all 14 Listing/body system group is available in Appendix 3.1. 
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Figure 3.1 Number of possible listings for claimants based upon coding of allegations. 
 
Latent Class Analysis 
 Seven different latent class models were tested for comparison, the results of 
which are summarized in Table 3.3. The Akaike information criteria (AIC) was the 
lowest for the 7-class model; the BIC and sample-adjusted BIC were lowest for the 5-
class model. The three likelihood ratio tests suggested that the 5-class model was optimal. 
The 5-class model was then selected for the rest of the analyses. 
Table 3.3. Latent Class Analysis Results  
Test 1 Class 2 Classes 3 Classes 4 Classes 5 Classes 6 Classes 7 Classes 
AIC 36632.70 36214.83 36052.70 35909.84 35840.46 35798.28 35760.05 
BIC 36720.08 36395.82 36327.30 36278.05 36302.29 36353.72 36409.11 
Adjusted BIC 36675.59 36303.67 36187.49 36090.58 36067.16 36070.92 36078.64 
VLMR LRT  0.0000 0.0000 0.0000 0.0084 0.3958 0.0908 
VLMR  
Adjusted LRT 
 0.0000 0.0000 0.0000 0.0087 0.3988 0.0926 
Parametric 
Bootstrapped 
 LRT 
 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 
 
 A table of the probabilities of a claimant belonging to each listing/body system 
group occurring was generated to describe each of the latent classes (Table 3.4). As a 
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general rule, listing/body system groups with a greater than 0.5 representation in the class 
were considered in the class naming; in addition, listings/body system groups that occur 
at a relatively low frequency in the dataset, but were disproportionately highly probable 
in a class were also considered in describing them. All claimants assigned to the first 
class had a musculoskeletal allegation, and all claimants assigned to the second class had 
a cancer allegation thus the classes were named “Musculoskeletal,” and “Cancer,” 
respectively. The third class had no 1.00 probabilities, but rather several high probability 
allegations, specifically musculoskeletal and cardiovascular. This class was named 
Multisystem. Claimants in Class 4 had a 0.660 probability of being in the neurological 
listing/body system group, and a 0.293 probability of being in the special senses and 
speech listing/body system group (compared to 10.70% frequency in the entire sample), 
and was named the Neurological & Sensory class. Finally, all claimants in the last class 
have a mental listing, and there is a very low probability of any other listing in the class, 
leading this class to be named Mental. 
The same table can also be examined by looking at the listings rows. For example, 
people in the Musculoskeletal, Multisystem, and Neurological & Sensory class all have 
fair representation of a musculoskeletal listing. Similarly, a mental listing is likely in 
most groups except the Cancer class. Also, worth noting is that the probability of having 
an endocrine listing and a respiratory listing is at its highest (0.346 and 0.283) in the 
Multisystem class.   
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Table 3.4: Probabilities of Each Listing Group by Class  
 
Latent Class Analysis is based upon a model, but it also assigns each observation 
(claimant) to a class. Table 3.5 presents a comparison of what the model estimates the 
frequency of class ‘membership’ is to what the actual assignment is. The two largest 
classes are Musculoskeletal (30.35% vs. 33.19%) and Multisystem (48.37% vs. 46.53%). 
The similarities between the model-based and actual frequencies suggest that there was 
minimal error in class assignment. Table 3.6 presents a brief summary of the 
demographics of each class. The Cancer class includes older claimants, with a mean age 
of 52.29 years old, and the mental class is much younger than the other classes, with a 
mean age of 37.89 years old. There also appears to be proportionally fewer men in the 
Cancer and Mental class (40.26% and 40.33%, respectively). The Cancer class also 
appears to be less white, with 59.74% of that group identifying as white, where the other 
class ranges from 63.31%–70.76%. 
 
Listing Musculoskeletal Cancer Multisystem 
Neurological 
& Sensory Mental 
Musculoskeletal 1.000 0.081 0.577 0.300 0.000 
Special Senses 
& Speech 
0.056 0.000 0.129 0.293 0.025 
Respiratory  0.105 0.042 0.283 0.046 0.031 
Cardiovascular  0.081 0.000 0.567 0.190 0.000 
Digestive  0.088 0.042 0.179 0.014 0.071 
Genitourinary  0.001 0.062 0.080 0.000 0.005 
Hematological  0.004 0.000 0.043 0.000 0.007 
Skin  0.008 0.000 0.022 0.007 0.011 
Endocrine  0.045 0.034 0.346 0.036 0.024 
Congenital  0.002 0.000 0.000 0.007 0.000 
Neurological 0.114 0.089 0.137 0.660 0.085 
Mental  0.443 0.085 0.458 0.347 1.000 
Cancer 0.018 1.000 0.033 0.050 0.025 
Immune  0.021 0.027 0.056 0.015 0.029 
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Table 3.5. Final Class Counts and Proportions for the Latent Classes 
 Musculoskeletal Cancer Multisystem 
Neurological 
& Sensory Mental Total 
Model(n) 1151.34 80.21 1835.01 323.46 402.94 3792.96 
% 30.35 2.11 48.37 8.52 10.62  
Sample (n) 1259 78 1765 203 488 3793 
% 33.19 2.05 46.53 5.35 12.86  
 
  
Table 3.6. Demographics of Each Latent Class 
 Musculoskeletal Cancer Multisystem 
Neurological 
& Sensory Mental 
 N % N % N % N % N % 
Age  
mean(sd) 47.37 (11.32) 52.29 (9.76) 50.12 (10.57) 47.49 (12.38) 37.89 (11.94) 
Men 583 46.34 31 40.26 815 46.31 96 47.29 196 40.33 
White 881 70.76 46 59.74 1108 63.31 130 65.00 324 67.08 
Latino 113 9.07 3 3.90 125 7.16 12 5.97 45 9.28 
Urban 911 72.71 57 73.08 1249 71.13 151 75.12 374 76.80 
 
 
 There were several significant differences in average WD-FAB scale scores 
between the different listing/body system group displayed in Figure 3.2 (additional 
information available in Appendix 3.2). On the physical function scales (Figure 2a), the 
Musculoskeletal and Multisystem classes tended to have significantly lower scores than 
the other groups with the exception of fine motor. The Mental class had higher scores on 
the physical function scales compared to all groups, except for the Fine Motor scale, 
where there was no difference between the Mental and Cancer Class. Tukey tests for the 
Basic Mobility and Upper Body showed that the Mental class was its own group, Cancer 
and Neurological & Sensory formed a group, and Musculoskeletal, and Multisystem were 
grouped. For the Fine Motor scale, there were two groups, Mental and Cancer formed 
one; and Musculoskeletal, Multisystem, and Neurological & Sensory formed the other. 
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 The mental function scales (Figure 2b), showed a similar but reversed trend. The 
Mental class by far had the lowest scores on all scales, ranging 34.06–41.74. On the other 
hand, the Cancer class seemed fairly comparable to the general US working sample, with 
scores ranging from 46.67–52.61. Tukey tests for the Cognition & Communication, Self-
Regulation, and Resilience/Sociability scales showed that the Mental and Cancer class 
were each their own group and Musculoskeletal, and Multisystem Neurological & 
Sensory, formed the third... For the Mood & Emotions scale, the Mental class was its 
own group, Cancer and Neurological & Sensory formed a group, and Musculoskeletal, 
and Multisystem were grouped. 
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Figure 3.2a. Average WD-FAB Physical Function Scores by Class with Tukey Grouping 
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Figure 3.2b. Average Mental Function WD-FAB Scores by Class with Tukey Grouping 
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Developing Functional Profiles 
Figures 3.3a and 3.3b present the WD-FAB scores for all classes on two radar 
(plots, physical function scales, and mental function scales). Scores closer to the center 
denote lower functioning, and scores closer to the perimeter denote better functional 
status. The maximum score on these figures is 50, the average score of the general US 
working age sample. There are two ways to visually examine how ‘unique’ a functional 
profile is: scale (the overall size of the plot—larger indicating higher functioning), and 
shape (the less similar the shapes are between profiles, the more unique the profiles are. 
This analysis found three unique physical function profiles, one shared by the 
Musculoskeletal, Multisystem, and Neurological & Sensory classes, one for the Cancer 
class, and one for the Mental class. This analysis also identified four unique mental 
function profiles, one shared by the Musculoskeletal and Multisystem classes, and one for 
each of the Cancer, Neurological, and Mental classes. 
For both the physical and mental function profiles, the Musculoskeletal and 
Multisystem classes are nearly overlapping each other, which is also reflected in their 
same Tukey groupings for all scales. The Neurological & Sensory has a similar shape to 
the Musculoskeletal and Multisystem group for the physical function scores, but the scale 
is larger for the Basic Mobility and Upper Body function, and lower for Fine motor 
function. For the mental function scales, the Neurological & Sensory group presents a 
unique shape, diverging from the previous three classes in shape with higher scores in the 
Mood & Emotions scale. 
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Figure 3.3a. Profiles of WD-FAB Physical Function scores by diagnosis class 
 
Figure 3.3b. Profiles of WD-FAB Mental Function scores by diagnosis class 
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The Cancer class presents a similar shape but larger scale physical function 
profile, compared to the Musculoskeletal, Multisystem, and Neurological & Sensory 
classes, indicating that physical function in this group is higher in this class, but follows a 
similar pattern. In Mental Health, however, the Cancer class is quite unique in scale and 
shape. The scores on two of the scales, Self-Regulation and Resilience/Sociability, go 
beyond the figures scale itself (above 50). For the Mental class, the physical function 
scores are a slightly more symmetrical shape, but overall quite similar. The scale, 
however is visibly larger than most of the other classes. The one notable exception is the 
closeness of fine motor scores with the Cancer class—which is also reflected in their 
Tukey grouping for this scale. The mental functioning scores for this class is the most 
unique profile observed. Not only it is much smaller in scale, its shape is also compressed 
on the left—at the Mood & Emotions scale. 
The radar plots in Figure 3.4 present a comparison of the average scores of each 
class compared to the rest of the claimant sample. The actual scores, the results of the T-
tests between the pairwise comparisons, and effect sizes for significant results are 
presented in Table 3.7.  The results from both the figures and the table with be discussed 
together. 
 Claimants in the Musculoskeletal class (Figures 3.4a–b) were physically 
functioning poorer than other claimants (effect size 0.144–0.321), and mentally 
functioning slightly better than other claimants (effect size 0.083–0.149). The scores were 
lowest for upper body function (34.94), just over one and a half standard deviations 
below the scale mean. The shapes of the two plots are similar, indicating that the pattern 
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of different scores in this class are similar to other claimants, but that they were 
physically on average 2–3 points lower on physical functioning and 1–2 points higher 
physically.   
 The functional phenotype for claimants in in the Multisystem class (Figures 3.4c–
d) displayed a pattern of physical function scores that was similar to the Musculoskeletal 
class, functioning slightly lower than the rest of the sample (effect size 0.076–0.227). 
However, there were no differences in scores on the mental function sales. The 
Neurological & Sensory class functional profile (Figures 3.4e–f) is also unique in 
contrast to the rest of the claimants, and the profile of the other classes. The only 
difference in physical function scores was for Fine Motor function, (effect size 0.242). 
For the mental health function, claimants in this class were functioning better than other 
claimants on all scales except Cognition & Communication. Interestingly, this scale is 
also where the claimants had the lowest scores 41.67(6.79). 
Claimants in the Cancer class (Figures 3.4g–h) showed a unique functional 
phenotype. On the physical function scales the pattern of the scores was similar to all 
other claimants, with the Cancer class scores slightly higher (effect size 0.287–0.308), 
though still lower than the scale’s average of 50. For mental functioning, on the other 
hand, claimants in the Cancer class were generally functioning with average scores 
ranging from 46.67–52.61, which was significantly better than other claimants (effect 
size 0.493–0.656). 
 Finally, the Mental class also showed a unique functional profile (Figures 3.4i–j). 
The group was functioning significantly better than other claimants on the physical 
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function scales (effect size 0.522–0.998), nevertheless the scores were still almost a full 
standard deviation lower than the scale’s mean (40.56–42.03). On the mental function 
scales, claimants in the mental class were functioning much lower than other claimants 
(effect size 0.496–0.610). The largest effect size was also where the scores were lowest: 
the average Mood & Emotions score was 34.06, more than one and a half standard 
deviations lower than the scale mean. 
 
Figure 3.4 Functional profile of WD-FAB scores for each diagnosis class compared to all 
other classes 
a. Musculoskeletal- Physical Functional  b. Musculoskeletal-Mental Function
 
c. Multisystem- Physical Functional   d. Multisystem -Mental Function 
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g. Neurological & Sensory- Physical Functional h. Neurological & Sensory -Mental 
Function 
 
e. Cancer- Physical Functional   f. Cancer -Mental Function 
 
 
 
i. Mental- Physical Functional   j. Mental-Mental Function 
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Table 3.7 Differences in WD-FAB Scores by Latent Class 
Scale mean sd mean sd p Effect 
Size 
(d) 
 Musculoskeletal (Y) Rest   
Basic Mobility 36.32 5.01 37.93 5.82 <.0001 0.288 
Upper Body 34.94 5.15 36.76 5.91 <.0001 0.321 
Fine Motor 38.17 6.18 39.11 6.65 <.0001 0.144 
Cognition & Communication 42.50 7.79 41.35 7.64 <.0001 0.148 
Self-Regulation 46.81 11.94 45.10 11.23 <.0001 0.149 
Resilience/Sociability 46.94 10.45 46.04 10.92 0.0164 0.083 
Mood & Emotions 42.13 13.16 40.66 13.67 0.0041 0.108 
 Cancer (Y) Rest   
Basic Mobility 39.09 5.39 37.36 5.61 0.0071 0.308 
Upper Body 37.85 4.99 36.14 5.75 0.0167 0.297 
Fine Motor 40.64 6.95 38.77 6.50 0.0211 0.287 
Cognition & Communication 46.67 7.72 41.63 7.67 <.0001 0.656 
Self-Regulation 52.61 13.05 45.52 11.42 <.0001 0.618 
Resilience/Sociability 52.28 10.75 46.21 10.74 <.0001 0.564 
Mood & Emotions 47.65 12.42 41.00 13.51 <.0001 0.493 
 Multisystem (Y) Rest   
Basic Mobility 36.71 5.14 37.98 5.93 <.0001 0.227 
Upper Body 35.72 5.22 36.59 6.15 <.0001 0.152 
Fine Motor 38.55 6.37 39.05 6.63 0.0314 0.076 
Cognition & Communication 41.97 7.73 41.53 7.68 0.0819  
Self-Regulation 45.85 10.71 45.51 12.14 0.3568  
Resilience/Sociability 46.63 10.30 46.09 11.16 0.1245  
Mood & Emotions 41.55 13.24 40.75 13.76 0.0949  
 Neurological & 
Sensory (Y) 
Rest   
Basic Mobility 38.16 6.40 37.35 5.56 0.0784  
Upper Body 36.78 6.52 36.14 5.69 0.2222  
Fine Motor 37.31 7.43 38.89 6.45 0.0087 0.242 
Cognition & Communication 41.67 6.97 41.74 7.75 0.9000  
Self-Regulation 47.76 11.13 45.55 11.51 0.0078 0.192 
Resilience/Sociability 48.93 10.37 46.20 10.77 0.0005 0.393 
Mood & Emotions 45.80 11.84 40.88 13.56 <.0001 0.364 
 Mental (Y) Rest   
Basic Mobility 42.03 6.02 36.71 5.21 <.0001 0.998 
Upper Body  40.56 6.65 35.54 5.30 <.0001 0.912 
Fine Motor 41.74 6.58 38.39 6.40 <.0001 0.522 
Cognition & Communication 38.15 6.42 42.26 7.74 <.0001 0.541 
Self-Regulation 40.07 11.06 46.49 11.33 <.0001 0.568 
Resilience/Sociability 41.74 11.96 47.02 10.41 <.0001 0.496 
Mood & Emotions 34.06 13.79 42.16 13.17 <.0001 0.610 
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Discussion 
This study found that Musculoskeletal, Mental, and Cardiovascular conditions are 
the most common allegation listing/body system group among claimants, which most 
claimants had allegations that fit in more than one body system, that these 14 systems 
cluster into five diagnostic classes, and within these clusters there are three unique 
physical functional profiles, and 4 unique mental functional profiles. Taken together the 
findings in this paper support the assumption that there is some alignment between the 
conditions claimants’ report, body systems included in the SSA’s Listings, and physical 
and mental functioning. The identification of functional profiles for different condition 
groups that align with the SSA 14 Listing groups suggests that the functional information 
the WD-FAB provides could be meaningfully incorporated into the Listing Process in of 
disability determination, which may facilitate reviews and decisions.  
Allegations, Listings, and Latent Class Analyses 
 The most common listing/body system group category that claimants reported 
were musculoskeletal, mental, and cardiovascular conditions, which aligns with these 
listing/body system groups comprising the largest percentage of benefits awarded.5 
Although there were separate Musculoskeletal, and Mental classes, these listing/body 
system groups were fairly represented in multiple classes. Every claimant in the 
Musculoskeletal class, more than half of the individuals in the Multisystem class and 
almost a third of the individuals in the Neurological & Sensory class have a 
musculoskeletal condition. Similarly, every claimant in the Mental class, just under half 
of the claimants in the Musculoskeletal class, and the Multisystem class, and around one 
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third of the claimants in the Neurological & Sensory class have a mental health condition. 
This suggests that mental health conditions are very common among disability claimants, 
although there is a unique mental class that seems to have mental health issues as their 
only type health problem. 
Also noteworthy was that most claimants could potentially be classified in more 
than one body system. This brings up questions of how multimorbidity may be related to 
functioning in a way that the listing process (which requires claimants to consider each 
condition in isolation) does not currently capture. Furthering this line of thinking was the 
identification of a Multisystem latent class. It seemed that these individuals—which 
comprised 46.53% of the claimant sample—do not have a defining or primary condition 
that leads to limitations. Rather, there is a relatively high prevalence of musculoskeletal, 
respiratory, cardiovascular, endocrine (such as diabetes), and mental conditions in 
various combinations. Asking these claimants to attribute functional limitations they are 
experiencing to one specific condition is challenging.24–26 With such a high proportion of 
claimants presenting with this pattern of comorbidities, we might postulate this as one of 
the reasons that fewer awards are now given at the listing stage. 
Functional Profiles 
This analysis identified three unique physical function profiles, one shared by the 
Musculoskeletal, Multisystem, and Neurological & Sensory classes, one for the Cancer 
class, and one for the Mental class. and four unique mental function profiles, one shared 
by the Musculoskeletal and Multisystem classes, and one for each of the Cancer, 
Neurological, and Mental classes. 
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The average physical function WD-FAB scores for claimants in the 
Musculoskeletal class were significantly lower than other claimants, even though many 
other claimants in other classes also have a musculoskeletal condition. On the other hand, 
despite the common occurrence of a mental condition in both the Musculoskeletal Class 
and Multisystem Class, mental health function scores for this group were similar to other 
claimants, though still poorer than the general working age US sample. This could point 
to a way of teasing out people with a mental health “primary” allegation compared to 
others.  
Another interesting finding was in the physical function scores for the Mental 
class claimants. No claimants in this class have a musculoskeletal condition, yet the 
physical function for this group was low (though not lower than other claimants). In fact, 
the claimants in this class had a very low prevalence of other conditions/reported 
comorbidities. It is clear that, in this sample of claimants, individuals with a mental 
health condition and few other non-mental comorbidities are also physically limited. The 
literature has described the relationship between physical activity and mental health,27 
and the dynamics between depression, anxiety, and physical function.28,29 The physical 
functional consequences of mental health conditions are not typically captured in the 
symptoms assessed at the listing stage beyond conditions such as eating disorders, 
substance addiction disorders, and side effects from medications.  
There are several policy implications of this research. First, there is a concern in 
the field about whether self-reported functioning is reliable in a claimant population. The 
fears are that claimants may not be insightful enough to answer truthfully on some scales 
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(particularly mental function scale), and that claimants will respond in such a way as to 
make themselves universally “look poor,” functionally speaking, in order to have a 
greater chance of obtaining benefits—a potential form of gaming. Finding interpretable 
differences and variation in scores indicates that the WD-FAB is obtaining meaningful 
responses.  For example, there are many individuals who obtained scores in the mental 
function scales similar to the general working age adult US sample. If claimants were 
systematically responding that their functioning was poor regardless of their actual 
functioning, such variability would not have been observed. Although this was not an aim 
of this these findings are encouraging for the systematic collection of objective self-
reports of functioning in the future. 
These findings also suggest that there is meaning to the listing/body system 
groups—both in an empirical basis for the groupings and that some of the groupings are 
functionally unique—specifically for Musculoskeletal conditions and Mental conditions. 
This supports continuing use of the listings and to further “evolve” them by incorporating 
functional criteria and information into the process, particularly for the frequent 
conditions that formed distinctive classes in this analysis. The functional profiles of the 
Musculoskeletal class and Mental class are key examples of this. These two condition 
groups comprise half of eventual beneficiaries, and both are often difficult to classify 
with traditional biomedical criteria. In addition, symptoms can fluctuate over time. For 
the listings/body system groups that did not emerge as a distinctive class with a unique 
functional profile, these findings do not recommend removing them as a listing. For 
example, it may be that for chronic kidney disease there is a clear point, identifiable by 
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lab test and other medical criteria, beyond which a person is not going to be able to 
engage in substantially gainful activity. Regardless of scores on a measure such as the 
WD-FAB, the listing process could still be effective for adjudicating the application for 
these types of claimants. 
Limitations 
This study has several limitations. First, the allegation classification into the 
listings/body system groups was not independently validated. Also, all allegations were 
grouped into body system regardless of whether the reported condition would likely 
actually meet a listing criteria. This was done because there was no severity or other 
medical data to facilitate the classification. Severity within diagnoses is a key aspect of 
how the Listing of Impairments are used at Stage 3 programmatically, and therefore this 
study is not a direct replication of how the SSA classifies claimants and uses the listings. 
Another limitation is that because all of the claimant’s allegations are listed together, 
there is no way of identifying what a claimant considers to be his or her primary 
allegation. As previously discussed, claimants may not be able to identify accurately 
which condition is the largest contributor to why he or she cannot work, but knowing 
what individuals would consider their primary condition, or the largest reason could help 
to better understand the relationship between function, perceived attribution, and 
diagnoses.  
This study suggests that there is some relationship between certain diagnostic 
groups and their self-reported function; what has yet to be established is a link to actual 
work or Substantially Gainful Activity. Future studies could explore the relationship 
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between functional scores and the different functional demands at different kinds of 
work. Once the ability to functionally describe work is established, claimants’ scores on 
the WD-FAB can be used at stages 4 and 5 to consider if their functional profile is 
commensurate with the demands of past work, or any other potentially available jobs. If 
functional scores and profiles were to be further studied to the point of establishing a 
standard profile for certain conditions/classes, these profiles can then be used to facilitate 
claimant classification. For example, if a person has several allegations and potential 
listings to classify, the SSA could start with the listing category whose group functional 
profile most closely matches the claimant’s individual functional profile.	Incorporating 
these measures into the disability determination process could hopefully expedite the 
process. 
Beyond including the WD-FAB into the disability determination for purposes of 
improving the process, the measure can also be used to study the process itself. Again, if 
cutoff scores for the WD-FAB were to be established, they could then serve as a standard 
against which to assess the current Listing process as it is. If claimants below a certain 
function score level are determined “truly work disabled,” then scores for people who are 
granted benefits at stage 3 can be compared to those who get passed onto stages 4 and 5. 
This could establish the current listing process’s sensitivity (granting benefits to those 
who are truly work disabled), and specificity (denying benefits at stage 3 to those who are 
not). 
 The SSA has been using the Listing of Impairment for decades to screen, classify, 
and facilitate disability determinations. Recent evolutions in the conceptualization of 
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disability and disability measurement, and long term trends in the types of conditions 
claimants are reporting has brought many, including the SSA themselves, to consider the 
validity of the listings and their usefulness as a tool. This paper suggests that there are 
connections that can be made between a traditional diagnosis based model (the listings) 
and the modern function based model of disability (measured by the WD-FAB), allowing 
for the opportunity to retain a long-standing process within a large institution, but still 
incorporate contemporary theory and measurement. Use of a functional assessment 
measure and functional profiles in the disability determination process may improve the 
process for both the Administration and claimants. 
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Appendix 3.1 Differences in FAB Scores by Listing/Body System Group 
 Musculoskeletal(Y) Musculoskeletal(N)   
Scale mean sd mean sd p d 
Basic Mobility 35.93 4.86 39.68  5.94 <.0001 0.704 
Upper Body 34.74 4.97 38.44 6.13 <.0001 0.677 
Fine Motor 37.86 6.18 40.31 6.74 <.0001 0.382 
Cognition & Communication 42.04 7.76 41.25 7.61 0.0022 0.170 
Self-Regulation 46.29 11.35 44.70 11.66 <.0001 0.138 
Resilience/Sociability 46.69 10.37 45.79 11.34 0.0142 0.083 
Mood & Emotions 41.59 13.20 40.41 13.99 0.0170 0.087 
 Sense/Speech (Y) Sense/Speech (N)   
Scale mean sd mean sd p d 
Basic Mobility 37.54 5.46 37.37 5.63 0.5833  
Upper Body 36.65 5.47 36.12 5.77 0.1074  
Fine Motor 38.08 6.06 38.89 6.56 0.0291 0.125 
Cognition & Communication 41.67 7.38 41.74  7.75 0.8570  
Self-Regulation 46.65  10.69 45.55 11.59 0.0527  
Resilience/Sociability 47.23 10.24 46.23 10.83 0.0785  
Mood & Emotions 43.71 12.87 40.83 13.57 0.0002 0.213 
 Respiratory (Y) Respiratory (N)   
Scale mean sd mean sd p d 
Basic Mobility 36.25 4.71 37.64 5.76 <.0001 0.247 
Upper Body 35.29 4.84 36.36 5.90 <.0001 0.186 
Fine Motor 38.61 6.06 38.85 6.61 0.4117  
Cognition & Communication 41.22  7.18 41.84 7.81 0.0559  
Self-Regulation 44.53  10.36 45.91 11.71 0.0024 0.119 
Resilience/Sociability 46.07 10.29 46.40  10.87 0.4747  
Mood & Emotions 40.93 13.60 41.18  13.51 0.6990  
 Cardiovascular (Y) Cardiovascular (N)   
Scale mean sd mean sd p d 
Basic Mobility 36.38  4.97 37.86 5.82 <.0001 0.264 
Upper Body 35.54  5.08 36.48 6.01 <.0001 0.164 
Fine Motor 38.33 6.43 39.04 6.54 0.0038 0.109 
Cognition & Communication 42.06 7.70 41.58 7.71 0.0760  
Self-Regulation 46.06 10.30 45.49 12.01 0.1337  
Resilience/Sociability 46.76 10.30 46.15 10.98 0.0970  
Mood & Emotions 42.14 12.83 40.64 13.82 0.0026 0.110 
 Digestive (Y) Digestive (N)   
Scale mean sd mean sd p d 
Basic Mobility 36.39  4.72 37.53  5.71 <.0001 0.203 
Upper Body  35.33 5.14 36.29 5.81 0.0006 0.168 
Fine Motor 37.96  6.23 38.93 6.54 0.0054 0.149 
Cognition & Communication 40.73 7.57 41.87 7.72 0.0027 0.148 
Self-Regulation 45.42 10.67 45.70  11.61 0.6007  
Resilience 45.99 9.85 46.39 10.89 0.4260  
Mood & Emotions 40.68 12.51 41.20 13.66 0.4474  
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Genitourinary (Y) 
 
Genitourinary (N) 
  
Scale mean sd mean sd p d 
Basic Mobility 38.03 5.47 37.36 5.62 0.1475  
Upper Body 37.28 4.99 36.13 5.76 0.0119 0.200 
Fine Motor 39.61 6.77 38.77 6.50 0.1536  
Cognition & Communication 43.66 8.06 41.65 7.68 0.0014 0.261 
Self-Regulation 47.07 10.35 45.61 11.54 0.1212  
Resilience/Sociability 49.09 10.76 46.22 10.76 0.0012 0.266 
Mood & Emotions 44.31 14.44 41.00 13.47 0.0065 0.244 
 Hematological (Y) Hematological (N)   
Scale mean sd mean sd p d 
Basic Mobility 36.26 5.19 37.42 5.62 0.0579  
Upper Body 35.07 4.98 36.20 5.75 0.0919  
Fine Motor 38.21 7.02 38.82 6.50 0.4240  
Cognition & Communication 41.06 7.43 41.75 7.71 0.4106  
Self-Regulation 45.76 10.31 45.66 11.53 0.9362  
Resilience/Sociability 46.46 10.60 46.34 10.77 0.9190  
Mood & Emotions 39.51 14.46 41.17 13.50 0.2920  
 Skin (Y) Skin (N)   
Scale mean sd mean sd p d 
Basic Mobility 36.24 4.75 37.41 5.62 0.1223  
Upper Body 35.50 5.84 36.18 5.74 0.4260  
Fine Motor 37.14 6.68 38.83 6.51 0.0804  
Cognition & Communication 42.08 7.46 41.73 7.71 0.7341  
Self-Regulation 46.29 8.40 45.66 11.54 0.5792  
Resilience/Sociability 45.05 10.82 46.36 10.77 0.3668  
Mood & Emotions 43.00 13.50 41.11 13.52 0.3462  
 Endocrine (Y) Endocrine (N)   
Scale mean sd mean sd p d 
Basic Mobility 36.45 5.17 37.61 5.69 <.0001 0.206 
Upper Body 35.51 5.16 36.33 5.86 0.0005 0.143 
Fine Motor 38.08 6.18 38.98 6.58 0.0019 0.138 
Cognition & Communication 41.84 7.52 41.71 7.75 0.6723  
Self-Regulation 45.93  10.41 45.61 11.73 0.4645  
Resilience/Sociability 46.56  9.66 46.29 11.01 0.5136  
Mood & Emotions 41.47 13.06 41.05 13.63 0.4864  
 Congenital (Y) Congenital (N)   
Scale mean sd mean sd p d 
Basic Mobility 38.14 6.39 37.39 5.61 0.7911  
Upper Body 37.12 3.35 36.17 5.74 0.8151  
Fine Motor 41.24 6.73 38.81 6.51 0.5978  
Cognition & Communication 39.87 5.77 41.74 7.71 0.6291  
Self-Regulation 44.67 8.97 45.67 11.50 0.8628  
Resilience/Sociability 48.66 11.72 46.34 10.77 0.6669  
Mood & Emotions 29.20 28.85 41.14 13.51 0.2120  
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 Neurological (Y) Neurological (N)   
Scale mean sd mean sd p d 
Basic Mobility 37.08 5.78 37.46 5.58 0.1224  
Upper Body 35.85 5.85 36.24 5.71 0.1545  
Fine Motor 37.42 6.83 39.09 6.41 <.0001 0.257 
Cognition & Communication 40.55 7.12 41.97 7.80 <.0001 0.184 
Self-Regulation 46.02 9.49 45.59 11.86 0.3210  
Resilience/Sociability 46.21 10.41 46.37 10.84 0.7331  
Mood & Emotions 41.57 13.27 41.04 13.57 0.4139  
 Mental (Y) Mental (N)   
Scale mean sd mean sd p d 
Basic Mobility 37.91 5.90 36.89 5.26 <.0001 0.181 
Upper Body 36.63 6.10 35.72 5.33 <.0001 0.159 
Fine Motor 38.85 6.51 38.77 6.52 0.7418  
Cognition & Communication 38.89 6.77 44.50 7.56 <.0001 0.781 
Self-Regulation 42.31 10.88 48.93 11.14 <.0001 0.600 
Resilience/Sociability 43.22 10.85 49.38 9.78 <.0001 0.596 
Mood & Emotions 35.70 13.21 46.45 11.57 <.0001 0.865 
 Cancer (Y) Cancer (N)   
Scale mean sd mean sd p ES 
Basic Mobility 37.31 5.30 37.40 5.63 0.8390  
Upper Body 36.24  5.26 36.17 5.76 0.8838  
Fine Motor 39.11 6.62 38.79 6.51 0.5417  
Cognition & Communication 43.24 7.89 41.65 7.69 0.0060 0.205 
Self-Regulation 48.51 11.21 45.52 11.49 0.0005 0.261 
Resilience/Sociability 48.42 10.19 46.23 10.79 0.0065 0.203 
Mood & Emotions 43.38 13.02 41.01 13.54 0.0304 0.175 
 Immune (Y) Immune (N)   
Scale mean sd mean sd p ES 
Basic Mobility 37.35 5.72 37.39 5.61 0.9218  
Upper Body 35.79 5.77 36.19 5.74 0.4417  
Fine Motor 37.63 6.43 38.86 6.51 0.0372 0.188 
Cognition & Communication 41.06 8.28 41.76 7.68 0.2847  
Self-Regulation 47.48 13.64 45.59  11.40 0.1020  
Resilience/Sociability 46.43 10.93 46.34 10.76 0.9160  
Mood & Emotions 40.87 12.70 41.14 13.56 0.8189  
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Appendix 3.2 Average WD-FAB Scores by Class 
 
Musculoskeletal Cancer Multisystem 
Neurological 
& Sensory Mental F p 
 Mean sd Mean sd Mean sd Mean sd Mean sd   
Basic Mobility 36.32 5.01 39.09 5.39 36.71 5.14 38.16 6.40 42.03 6.02 116.12 <.0001 
Upper Body 34.94 5.15 37.85 4.99 35.72 5.22 36.78 6.52 40.56 6.65 82.23 <.0001 
Fine Motor 38.17 6.18 40.64 6.95 38.55 6.37 37.31 7.43 41.74 6.58 27.73 <.0001 
Cognition & Communication 42.50 7.79 46.67 7.72 41.97 7.73 41.67 6.97 38.15 6.42 39.32 <.0001 
Self-Regulation 46.81 11.94 52.61 13.05 45.85 10.71 47.76 11.13 40.07 11.06 42.76 <.0001 
Resilience/Sociability 46.94 10.45 52.28 10.75 46.63 10.30 48.93 10.37 41.74 11.96 33.29 <.0001 
Mood & Emotions 42.32 13.16 47.65 12.42 41.55 13.24 45.80 11.84 34.06 13.79 39.81 <.0001 
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CONCLUSION 
These studies contribute to the work disability and measurement literature in a 
number of ways. Study one is among the first to empirically examine the structure of 
Activities as the ICF proposes them. The comparison found good alignment between the 
physical function scales of the WD-FAB and the Mobility subdomain of the ICF, and 
several of the Activities subdomains converging into an empirical domain named 
Cognition & Communication in the WD-FAB. Further, it found that the distinction 
between Body Functions—specifically Mental Functions—and certain Activities such as 
Interpersonal Interactions, is not established. The reorganized framework presented 
should be considered in future work that uses the ICF as a foundation for systematically 
measuring and collecting functional information related to disability. Based upon these 
findings and the findings of others, this study suggest that there is a need to revise and 
update the structure of the ICF, similar to how the World Health Organization has 
updated the ICD throughout the years. Future work should focus on this reorganization, 
with particular emphasis on incorporating memory and emotional related function at the 
activity level. 
Study two found that SSA disability claimants were different from general 
working age US population sociodemographically (especially based upon race and 
ethnicity), and that they are functioning on average half a standard deviation to a full 
standard deviation poorer than the general sample. When looking at only the claimants, 
differences in functional scores observed were primarily based on age and gender, but not 
race. Current policy and media discussions regarding the Social Security Disability 
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programs tend toward a concern about individuals applying to the program who are not 
“truly disabled.” These concerns are also often associated with specific 
sociodemographic groups—particularly low income individuals, and racial and ethnic 
minorities. The findings in the second study do not support that belief, but rather suggest 
that those who apply for Social Security disability benefits are indeed functionally 
limited.  Further work is needed to understand the factors that lead a person to apply for 
disability benefits—functional and others—and how those factors vary among different 
groups of people. 
This study is also one of the few in the patient reported outcomes field to look at 
Differential Item Functioning by race and ethnicity, in addition to age and gender. 
Seventeen items displayed DIF, primarily gender-based DIF. Although the presence of 
DIF items was not extensive, it occurred for many items that relate to domestic tasks. 
When asking self-reported questions about physical functioning, grounding items in an 
activity or a daily context and avoiding clinical jargon is important for item 
interpretation. Therefore, this analysis suggests that DIF is an important concern to 
address when measuring function at the activity level. The ability to present WD-FAB 
scores after controlling for DIF allows for measuring and detecting true differences in 
function, with minimal measurement error. This is particularly advantageous to 
researchers or administrators looking to measure functioning in a diverse group of 
individuals, such as SSA disability applicants.  
The third and final study presented here identified patterns among claimant-
reported health problems and diagnoses, and explored the link between 
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diagnosis/comorbidity groups and functional scores on the WD-FAB. Latent Class 
Analyses found 5 classes of listings/body system groups, named Musculoskeletal, 
Cancer, Multisystem, Neurological & Sensory, and Mental. Comparisons in functional 
scores between the groups found unique functional phenotypes for many of the groups. 
The Musculoskeletal class and Multisystem class displayed very similar functional 
profiles. The Neurological & Sensory class shows similar physical function profiles to 
the Musculoskeletal and Multisystem group, but a different mental functional profile—
showing considerably better Mood & Emotions & Resilience/Sociability scores. The 
Cancer class was functioning physically better than the previous three classes and showed 
mental function scores close to or at the average of the general sample—indicating no 
substantial limitations in those domains. Finally, the Mental class had the highest 
functional scores on all scales, and by far the lowest on the mental function scales, 
presenting the most unique profile compared to the others. 
Differences between the profiles supports incorporating functional information 
from the WD-FAB in into the disability determination process—particularly for the 
Listing groups that were identified as distinct classes in this analysis. Future work should 
focus on establishing severity criteria within each diagnostic profile, to facilitate the 
Listings’ primary objective of identifying those most likely to obtain benefits. For 
example, the two most common condition groups that comprise half of eventual 
beneficiaries are reflected in the Musculoskeletal and Mental class. Both of those groups 
of conditions are often difficult to classify with traditional biomedical criteria, and 
involve symptoms that can fluctuate over time. Knowing how individuals in this group 
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look functionally can help understand whether a claimant fits into a listing group or not. 
If severity criteria were established and the WD-FAB was incorporated into the process, 
WD-FAB scores may provide the SSA with information that may facilitate reviews and 
decisions. 
The goal of this thesis was to advance the overall field of measuring work 
disability. Conceptually, the findings revealed that the WHO’s ICF is a comprehensive 
basis for disability measurement, although its structure should be reorganized to reflect 
the empirical organization of the concepts it presents. Methodologically, DIF does appear 
to be having some impact on measuring function at the activity level. Future self-report 
measures should be sure to include gender, age, and racial diversity in cognitive testing 
samples, and conduct DIF analyses if possible. The Social Security Disability programs 
are a key area where work disability measurement is of great concern. The WD-FAB 
appears to measure function in an interpretable manner within several of the SSA’s most 
common diagnostic groups. Based upon this work, the WD-FAB is a potentially valuable 
tool to supplement the information currently considered in the disability determination 
process. 
There is no single gold standard or litmus test for measuring work disability. 
Approaching disability from a functional rather than a diagnostic or deficit perspective 
has been an important focus for disability research. Incorporating individual’s self-
reported experiences and function is also becoming an increasingly more common field 
of research. These three studies demonstrate how a conceptually grounded self-reported 
measure of functioning at the activity level can be used to understand the condition of 
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individuals whose health limits their ability to work. A more complete understanding of 
how individuals are functioning in the context of their work and other life areas is vital 
for accurately measuring work disability and providing the health care, financial, and 
social supports that individuals need. 
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